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wherein R 1 represents hydrogen atom, hydroxy! group, 
an alkyl group, a cycloalkyl group, styryl group, or an 
aryl group; R 2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocycllc or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an Integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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roooil The present Invention relates to novel 1 H-imldazopyrldine derivatives or salts thereof which have a potent 
Korv action against production of tumor necrotizing factor (TNF) or interieukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF. 
J-1 is mediated, which include chronic Inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases (autoimmune 
heme diseases (e g.. hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune .ntest.nal 
dS.es (e g ulcerative colitis, Crohn's disease, etc.). autoimmune corneitis (e.g.. keratoconjunctivrtis seca spnng 
catenh ate.) endocrine ophthalmopathy. Graves disease, sarcoid granuloma, multiple sclerosis systemic erythema- 
SrnSe chondritis, pachydermia, active chmnlc hepatitis, myasthenia gravis, psorias*. ,nterstit.al pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like. 



Background Art 

[00021 Some compounds having 1H-imidazoquinollne structure are known which are a ^°S 0U ^ t °' he t ^rP 0 H u "* 
7the oresent invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1-(2-p.pendinoethyl)-1H-mH 
20 mSSSSL. Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 dtecloses 1-,so- 
Si H wSI 5 clqulnollne^amine (general name: imlquimod) as a compound having an antiviral action, and 
Hunaaria SEfiXSSE^ 34479 (Patent No. 190109) discloses l-(2-dlethylaminoethyl)-1H-lmidazol4.5^qui- 
IZTaco^ 

according to the present Invention have never been known so far. 
23 S! Moreover, the aforementioned imlquimod haa been known to have an inducing actten of a few kinds of cy- 
Sea such™ interferon (IFN), TNF. IL-1 and the like, which is described in Journal of Interferon Research, VoL 4, 
o 81T1S) However, IH-imidazopyridine derivatives or 1H-lmidazoqulnollne derivatives having an nhMory action 
aginll^ucZ o?TNF or IL-1 . whk* action is totals opposite to those taught by the aforementioned prior arts, 
have never been known so tar. 
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Disclosure of the Invention 

100041 An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
aoalnst production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
3, ^e inventorTof the present invention made intense studies to achieve the object As a result »ey found 

novel 1H-imidazo P yridine derivatfces which have an excellent inhibitory action agamst production of TNF or IL-1 and 

t^r^apr^^ 

eral formula (I) or salts thereof: 
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R 3 — (CHafcn, 



^Xa* (i) 



so 



S3 



wherein R' represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more ^bstltuents, a 
oSoa kyl gmT^teh may be substituted, a styryl group whteh may be substituted, or an aryl group which may have 
oTe J mo?e subTtltuents; R2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an am.no 
m S nChave one or So eubstftuents, a cyclk: amino group which may be subsWuted, or a phenoxy group 
whicn Z *e s^baLed; ring A represents a homocydlc or heterocyclic ring whteh may be substituted wtth one or 
mom aZoroupe alkoxyl groups, or halogen atoms; R* represents a saturated nitrogen^ontaining heterocyclic group 
and m presents an integer of from 0 to 3; provided that, when R* represents unsubatituted 
DlDerldlno qroup, at least one of R 1 and R 2 is not hydrogen atom. ....... - M „ 

[<So71 According to the second embodiment of the present invention, there are provided novel 1 rMm.dazopyr.dine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 

is benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an alkanesulfonyl group, a benzenesutfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNR IL-1 Is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 

23 teoarthrltis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarm, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 

30 riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TIM F, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 

35 compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human, in addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

40 Best Mode for Carrying Out the I nventlon 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (I I) are characterized 
in that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substttuents as 
43 r3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fail within the scope of the present invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
so include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloalkyi group represented by R 1 Include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazlnyl group, 4-pyridazinyl 
33 group, 2-pyrimidinyi group, 4-pyrimidinyl group, 5-pyrimidlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thlenyl group, 1-pyrrolyl group, 2-pyrrolyl group, 3-pyrrolyl group, Umldazolyl group, 2-fmldazolyl 
group, 4-imidazoryl group, 1 -pyrazolyi group, 3-pyrazolyl group, 4-pyrazoiyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group, 3-lsoxazotyl group, 4-lsoxazolyl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazoiy! group, 5-thi- 
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group, 1 ****** grouP ^^t^X^lZ, « "Sol* group. 3-indo*l group and the like 
group, 5-tetrazolyl group, 1 ,2,5-thiadiazol-3 yl group, i y g P, »" at chlorine atom , bromi ne 

0014] Examples of the halogen ^"^^^^ that Is represented by 

atom, and iodine atom. Examples of the ethvlamino group, n-propylamino group, isopropylamino 

R a include, for example, am.no group, meth J^^SSS^ cjcohexylamino group, dimethylami- 
group, cyclopropylamino group, cyclobutylam.no group, ^^^^^^ 0 ^ PibeI ^^ group- 
ie group, diethylamino group, aniline group, pyndylam no groupv JjJ^SSS^Ino gmup represented by R* 
melx^enzyiamino group, dibenzy^^^^ 

S e Txamp,esofthehomo r orhe r ^ 

(I) and (II) include, for example, benzene ring ^^^2i Tvmdne ring pyrrole ring, thiazole ring, oxazole 
ring, cycloheptadiene ring, thiophene ring >*™™^ 

ring, azepine ring and the like. Examples ofje a^ jwptj^*-^ jsobuty( groupi 

ring inch.de. for example ^^"^f^ g'roup, n hexy. group and the like. Exam- 

sec-butyl group, tert-butyl group, ^"^^^^^^^^ methoxy group, ethoxy group, 
pies of the alkoxyl group wh.ch may b*«*rthMd on^ Md q» «. h n-pentyloxy 

group, isopentyloxy group, neopenlyloxy ^J^^^M chlorine atom, bromine atom, and Iodine atom. 

by R* means a saturated nitrogen«onta.n,ng ^^J^^ZZZm as ring-constituting atoms, 
luting atom(s), and which may further have ^^^^J^S^p, 3-azetldinyl group. 1-pyr- 
Examp.es 'ncludel-azlridlny. group. 2-azir^ piperidin0 group , 

rolidinyl group, 2-pyrm.idinyl group, 3-pyrmHdnylg^ 

2-piperidyl group. 3-piperidyl group. 4-p.pendyl 8^P- "™^ p |wKa ^ 1 H -azepin-4-yl group, hex- 

ahydro-IH-M-diazepin-l-yl group, h ^ ro ^ 
hexahydro-1H-1.4-dlazepin-6-ylgro^ 

group, 3-thlomorphollnyl group, ^'^^^S^. ^3 !fo oTand the like, and preferred groups Include, for 

[0017! in the aforementioned general °™ 'j^^^ 9>oup, isobutyryl group, 

represented °y* include, for example fo^ 
valeryl group, isovaleryl group, pivaloyl group. ,uoroace ^9 ro " p ' d :"°^ 
ace5gUd^.o^.group.tri*^ 

ed by R 4 include, for example, methoxycarbonyl^ ^•^^^^•^ 0 ^ Qmu p, ,ert-butoxycarbonyl 
carbony. group, n^utoxycarbonyl ^ S^ 'S 

group. n^'^^ , ^ B £SS^^S!^tL^ group. methyKhiocarbamoyl group, 
propanesulfony. group n-b^n^ 

Slt^orementloned genera, formulas (I) and (I.) of the *-*^£ZS^^ 
ire referred to as "which may be substKuted" or ^^^^^ 

rr n ro?r 8 r^ 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyl groups such as methyl group, ethyl group, 
n-oropyl group. Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group. Iso- 
pentyl group, neopentyl group, and n-hexyl group; trifluoromethyl group; aiyl groups such as phenyl group, naphthyl 
group and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 
n-butoxy group. Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamlno group, n-propylamlno 
group isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group dimethylamino group, diethylamlno group, anillno group, pyridylamlno group, benzylamino group, diben- 
zvlamlno group acetylamino group, trifluoroacetylamino group, tert-butoxycaroonylamino group, benzyloxycarbo- 
nvlamino group.'benzhydrylamino group, and triphenylmethylamino group; formyl group; alkanoyl groups such as acetyl 
group propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group difluoroacetyl group, trlfluoroacetyl group, chloroacetyl group, dlchloroacetyl group, and trlchloroacetyl group; 
alkoxvcarbonyl groups such as methoxycaroonyl group, ethoxycarbonyl group, n-propoxycaroonyl group, isopropox- 
ycarbonyl group, n-butoxycaroonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group n-pentyloxycaroonyl group, and n-hexyloxycaroonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
caroamoyl groups such as methylcarbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butylcarbamoyl group, isobutylcarbamoyl group, sec-butylcarbamoyl group, and tert-butylcarbamoyl 
group thiocarbamoyl group; alkylthlocarbamoyl groups such as methylthiocaroamoyl group, ethylthlocarbamoyl group, 
n-propylthiocaroamoyl group, isopropylthiocarbamoyl group, n-butylthlocarbamoyl group, isobutylthiocaroamoyl 
group sec-butylthiocarbamoyl group, and tert-butylthiocarbamoyl group; amidlno group; alkylthio groups such as meth- 
vlthlo group; alkanesulflnyl groups such as methanesutflnyl group; alkanesulfonyl groups such as methanesulfonyl 
group ethanesulfonyl group, n-propanesulfonyl group, end n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furturyl group, and triphenylmethyl group; nitro group; cyano group; 
sultamoyl group; oxo group; hydroxylmlno group; alkoxyimlno groups such as methoxylmino group, ethoxyimlno group, 
n-propoxvimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[00201 The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted into salts, preferably, pharmacologically acceptable salts. If desired; or free bases can be generated from 

[00^ Utt &amptes of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention Include acld-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodc acid, nitric acid, sulfuric acid, and phosphoric 
acid- and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
fumaric acid citric acid, oxalic add, malic acid, succinic add, lactic add, methanesulfonic add, ethanesulfonlc acid, 
benzenesulfonlc acid, p-toluenesulfonlc add, mandellc add, 10-camphorsulfonic acid, tartaric acid, stearic add. glu- 
conic acid, nicotinic acid, trtfluoroacetic acid, and benzoic add. 

[00221 Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 

[00231 Thecompounds represented by the aforementioned general formulas (I) and (II) orthe salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forma, hydrates or solvates, and mixtures thereof fall within the scope of the 

[0024]' '"prefelred compounds of the present Invention include, for example, the following compounds and salts there- 
of; however, the present invention b not limited to these examples: 

(1) 4<hloro-1-{2-(4-plperldyl)ethyll-1H-lmldazo[4,5-clguinollne; 

(2) 4,8-dichloro-1 -[2-<4-plperidyl)ethyl]-1 H-lmidazo(4,5-clgulnollne; 

(3) 4<hloro-8-methyl-1 -[2-<4-piperidyl)ethyl]-1 H-imidazo[4,5-clquinollne; 

(4) 4-chloro-8-methoxy-1 -{2-(4-plperidyl)ethyl]-1 H-lmidazo[4,5-c]quinollne; 

(5) 4-chloro-2-phenyl-1 -[2 -(4-plpertdyl)ethyl]-1 H-imidazo[4,5-c]qulnoline; 

(6) 4 8-dichloro-2-phenyl-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4.5-c]quinoline; 

(7) 4*hloro-8-methyl-2-phenyl-1 -[2-(4-piperidyl)ethyl)-1 H-imldazo(4,5 -clqulnollne; 

(8) 4-chloro-8-rnethoxy-2-phenyM -[2-(4-plperidyl)ethyl]-1 H-lmldazo[4.5-c]qulnoline; 

(9) 4-chloro-1 -{2-(4-piperidyl)ethyl]-2-trifluoromethyM H-imidazo[4,5-c]quinoline; 

(10) 4 8-dichloro-1-{2-(4-plpertdyl)ethyl)-2 -trtfluoromethyl-1H-imldazo[4,5-c]qulnoline; 

(11) 4<hloro-8-methyl-1 -[2-(4-piperidyl)ethyl]-2-trtfluoromethyl-1 H-imldazo[4,5-c]qulnollne; 

(1 2) 4<hloro-8-methoxy-1 -[2-(4-piperidyl)ethyl]-2-trifluoromethyl-1 H-imidazo[4,5-c]quinoline; 
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(13) 4^hlo ro -2-(4^ethylphenyO-1-[2-(4-piperldyl)othyl]-1H.imida20[4 l 5^]qu.nollne; 

(14) 4-chloro-2-(4-methoxyphenyl)-1 -[2-(4-piperidy1)ethy1]-1 H-imHBZo[4,5-c]quinollne; 

15 4-chloro-2-(4-fluorophenyl)-1-[2-(4-plperidyl)othyl)-1H-imida2o[4,5-c]qu.no«n ; 

16 4-chloro-H2 -(4i5iperidyl)ethyll.2.(4-trifluorom mylphenyl)-1H-imidazo[4,5-c]quinoline; 
(1 7) 4-chloro-2-(2-mryl)-H2-(4-piperidyl)ethyl]-1 H-lmida2o[4,5-clquinollne; 

1 8) 4-chloro-1 -[2-(4-piperidyl)othyll-2-(2-thlenyl)-1 H-lmidazo[4,5-clqumollne; 

19) 4-chloro-2-(2-imidazolyl)-1-[2-(4-piperidyl)ethyll-1H-lmida2o[4 l 5-c]quinohne; 

20) 4-chloro-1 -[2-(4-pipertdyl)ethyll-2-(2-thlazotyl)-1 H-imlda2o[4,5-clqulnoline; 

21 4-chloro-2-(5-methyl-2-thlenyl)-H2-(4-piperidyl)ethyll-1H-imlda20t4.5-c]qu l noline; 

(22) 4-chloro-1 -[2-(4-piperidyl)ethyl]-2-(2-pyrTOlyl)-1 H-imidazo[4,5-c]quinoline; 

(23) 4-methyl-2-phenyl-H2-(4-piperidyl)ethyl]-1H-imlda2o(4,5-clquinoline; 

24 2-(4-fl U orophenyl)-4-methyl-H2H4-piperidyl)ethylh1H-imidazo[4,5<lquinollne; 

25 4-Lthyl-1-[2-(4-pip 6 riclyl)ethyl>2-(4-trifluoromethylphenyl)-1H.im 

(26) 2-(2-furyl)-4-mothyl-1-[2-(4i3iperidyl)ethyll-1H-lmldazo[4,5-c]qulnoline; 

(27) 4-methyl-H2H4-piperidyl)ethyl]-2^2-thlenyl)-1H.| m idazo[4,5^lqu.nollne; 
28)2-(2-imida2olyl)-4-mothyl-H2-(4-piperidyl)ethyll-1H-imidazo[4,5-c]qumoline. 

29 4-methyl-1 K2-(4-piperidyl)ethyl]-2-(2-thiazolyl)-1H-imida2o[4,5<]qu.noline; 

30 4-methyl-2-(3-methyl-2-thienyl)-H2-(4-piperidyl)ethylM H-imidazo(4,5-c qu.no line; 

31 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-irnidazop.S-clqu.nohne; 
32)4-mothyl-H2-(4-piporidy08thyll-2-(2wrolyl)-1H-imida2O[4,5-c]quinoline; 

S) VZ hyl-2Vmethyl-2^yrrolyl)-H2-(4^iperidyl)ethyl]-1H-W 

£4X0^,8,9*^ 

35 4Thloro*7^ 

36 4<hloro-2-phenyl-1-[2^4-plpertdyl)ethyq-1H-lmld m ol5,4Hllthleno-[3,2-blpyr1dlne; 
(37)4^hloro-2-phenyl-1<2-(3-plpertdyl)ethyq-1H-lmida20[4.5<]quinollnG; 

38 Uchloro-H2-(2-morpholinyl)ethyl]-2- P hanyM H-imidazo[4,5-c]qu.no me; 
39 4-chloro-2-phenyl-1-[2-(1-piperazlnyl)ethyl]-1H-imlda2o[4,5-c]qulnollne; 

l42)T<hloro-2-(3Hi 1 ethyl-2-thlenyO-1-l2-(4i 3 iperidyl)8thy«h 
(00251 The novel IH-imidazopyridine derivatives represented by the aforementioned general formula (I) or • <ll)i ac- 

3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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Step 1 



(HD 



St»p 3 




Step 2 




R 3 — (CH^ 



R 3 — <CH*) m — NH 2 
(VD 



P 



R 3 — (CHj), 





R 3 — (CH^^* 




wherein R« represents hydroxyl group or an alky! group; R 6 represents chlorine atom or an alky! group; R r has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R3 m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0°C to 200 # C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for exampje, phosphorus oxychloride, thlonyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200'C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethylformamide 
and toluene in the presence or absence of a base such as triethylamlne and potassium carbonate at a temperature 
ranging from -1 0 # C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0 # C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (Xll) or (XIII): 



R C(OR) 3 



(XI) 



55 



R 1 COX 



(XII) 
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(R 1 CO) 2 0 (XIII) 

wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
^ R 1 (except for hydroxyl group), 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesutfonic acid, in the presence or absence of a solvent such as N,N-dimethyrformamide, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0°C to 200°C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
™ reacting the compound of the general formula (VIII) with a compound represented by the following general formula 

(XIV): 



R 1 CHO (XIV) 

wherein R v has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence of2,3-dichloro- 
5,6-dicyano-1 ,4-benzoquinone in a solvent such as acetonitrile, 1 ,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0 D C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 



R V COOH (XV) 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric acid, in the presence or absence of a solvent such as N,N» 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200 P C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chiorination 
in Step 8. 

[0035] The chiorination is carried out by protecting the compound of the general formula (X), tf desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as aikanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychioride, thionyl chloride, phosgene, oxaiyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0*C 
to 200°C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R 6 is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



43 




CXVI) 



wherein R 3 , R 6 , m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene in the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dlchloroethane, 1 ,4-dloxane, 
tetrahydrofuran, N,N-dimethytfomiamide and toluene at a temperature ranging from 0 Q C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of th general formula 

(XVII): 
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5 




(xvn) 



10 

wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R 6 , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
13 group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an Integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
20 like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzoic acid, osmium tetraoxlde, ruthenium tetraoxlde or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dioxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0°C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
23 (|) wherein R 2 Is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0°C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N,N-dlmethylforma- 
mide, 1,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or iodine atom and R 1 is R 1 ' can be obtained by allowing a compound 

35 which Is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R 1 Is R 1 ' or 
wherein R 2 is hydroxyl group and R 1 is R r with trtfluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chlorideto react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium iodide, etc.) In an aprotlc solvent such as dlmethylsulfoxide, N, 
N-dimethylformamide, and acetonitriie in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonlum bromide, hexadecyltributylphosphonium bromide, and 1 B-crown-6 at a temperature ranging from 0°C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH^m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and triftuoromethyl group on the nitrogen atom which is not bound to the adjacent 
(CH 2 ) m group, to deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom, 

[0042] The deprotection by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
so or absence of a cation scavenger such as anisole and thioanlsole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dimethylformamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic acid, methanesulfonic acid, p-toluenesulfonlc acid, formic acid, 
55 acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Peariman's reagent in water, an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 

5 [0044] in the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide in the presence or absence of a solvent such as N,N- 
dlmethylformamide and toluene at a temperature ranging from 0*C to 200 # C. 

io [0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that Is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylformamide and toluene at a temper- 
ature ranging from 0°C to 200*C. 

is [0046] In the ninth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1,2-dichlroethane, N.N-dimethylformamide, 1,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0*C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 Is 
25 benzylamlno group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained in the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 Is p-methoxybenzylamino group to deprotection using an acid. 

[0046] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peariman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an acid such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyclohexadiene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and triffuoromethanesuifonic acid in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dichtoroethane, 1,4-dloxane, tetrahydrofuran, 

33 toluene, and N , N-dimethytf ormamide in the presence or absence of a cation scavenger such as an Isole and thioanisote 
at a temperature ranging from 0"C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 

40 rocycilc group which is substituted with ethylenedioxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanolic solution of hydrogen chloride, sulfuric acid, hydrobromic acid, trifluoroacetic 
acid, p-toluene8utfonic acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dimethylformamide, or a 
water-containing solvent thereof at a temperature ranging from 0 # C to 200 9 C. 

45 [0050] In the twelfth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimino 
group or an alkoxytmlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocyclic group which is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVI ll): 

30 

R 7 -0-NH 2 (XVII?) 

wherein R 7 represents hydrogen atom or an alkyl group, 
33 in the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonat , sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols Including methanol, ethanol 
and n-propanol, N.N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0 # C 
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to the reflux temperature of a solvent. 

[00511 in the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein is hydrogen atom can be obtained by subjecting thecompound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[00521 In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CHj^ group 
[00531 The reaction can be carried out in the presence or absence of a solvent such as N,N-dimethylforrnamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane. 1 ,4-dloxane, methanol eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from O'C to 200 # C. 

[00541 Examples of the appropriate reagent include, for example, alkyl halides, triphenylmethyl chloride, benzyl chlo- 
ride benzhydrytchlorlde. a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride benzoyl chloride, benzyl chlorocaibonate. ethyl chlorocarbonate. di-tert-butyl dicarbonate, sodium cyanate, alkyl 
isocyanates sodium thiocyanate, alkyl isothiocyanates. 1H-pyrazole-1-carboxamidine, methanesulfonyl chlonde, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes. alkylurethanes. thiourethanes, alkylth- 

iourethanes and the like. , . . 

[00551 In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzylo'xycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 )„ group, can be obtained 
by reacting the compound of the general formula (I) wherein R* is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent {CH^ group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from 0*C to 200*C. 

[00561 Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of tne compounds of the present invention are known compound*. wh»h 
are disclosed in. for example, Journal of Medicinal Chemistry. Vol. 18. p. 726 (1975); Vol. 33. p 1880 (1990); and ^VoL 
40 p 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[00571 The medicaments which comprise as an active Ingredlentthe novel 1H-lmldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a aaltthereof are generally administered es oral preparations In the 
forms of capsules, tablets, fine granules, granules, powdere, syrups, dry syrups and the like, or as parenteral prepa- 
rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations. 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical* acceptable additives. Forexample, in the oral preparations and suppositories, 
pharmaceutical ingredients may be used such as exclpients such as lactose. D-mannitol. corn starch, and crystalline 
cellulose; disintegrators auch as carboxymethylcellulose and carboxymethylcellulose calcium; binders such aa hydrox- 
vpropylcellulose hydroxypropylmethyteellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc coating agents such aa hydroxypropylmethylcellulose. sucrose, end titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solublllzers or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or orgamc 
acids orbases; teotonldtlessuch as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointmenta, creams and patches such as 
white vaseline, macrogola, glycerin, and cotton cloth. 

[00581 A dose of the compounds of the present invention to a patient under therapeutic treatment Is generally from 
about 0 1 to 1 000 mg in oral administration, and from about 0.01 to 500 mg In parenteral administration for an adult, 
which may depend on the symptoms of the patient. The aforementioned dose can be administered ™" **yor 
severaltlmesaday as divided portions. However. It Is desirable that the aforementioned dosemay suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] Tbepres nt Invention will be xplained by referring to Reference Examples and Working Examples However, 
thfl en nna of the ores nt invention is not limited to these examples. 

Ac, acetyl; Ms, methanesulfonyl; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

w Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

fOOfill To a solution of 76 5 g of ethyl isonipecotate and 81 .5 ml of triethylamine in 750 ml of methylene chloride, 
To of tloheX^yl chloride divided in three portions was added portionwise at mom temperatum and the mature 
9 i2lrS h!u2 The reaction mixture was added with water and extracted with methylene chloride. The extract 

h„2 Tuid was added with diisopropyl ether, and the precipitated aystals were collected by filtration and washed 
wTd^ 

the melting point of from 147.5 to 148.5°C. 



15 



20 


Elemental analysis for C^HagNC^ 




Calculated % 


C, 81.17; 


H, 7.32; 


N, 3.51 




Found % 


C, 81.19; 


H, 7.22; 


N, 3.44 



25 Reference example 2 

N-Triphenylmethyl-4-plpertdlnemethanol 

room To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran a solution of 112g 
gave colorless crystals having the melting point of from 92 to 99.5'C. 



30 



33 



40 



45 



50 



33 



Elemental analysis for C25H27NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H, 7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063] lnaccord.ncewfthth.ir»*odofR^ 

Reference example 3 
N-TriphenyimethyM-plpertdineethanol 

[0064] 

3.74(2H,t,J=6Hz), 7.14(3H,t,J=7.5Hz), 7.24(6H,t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v (llq.)cnr 1 : 341 6 
Mass spectrum m/z: 371 (M + ) 
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Reference example 4 

(N-Triphenytmethyl-4-piperidyl)methyl methanesutfonate 

5 [0065] To a solution of 84.0 g of N-trlphenylmethyl-4-plperidlnemethanol and 36.2 ml of triethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesutfonyl chloride was added dropwlse under ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 



Elemental analysis for C26H29NO3S 


Calculated % 
Found % 


C, 71 69; 
C, 71 68; 


H.6.71; 
H, 6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-(N-Triphenylmethyl-4-plperidyl)ethyl methanesulfonate 
[0067] 

25 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp: 111.5-114 # C 



30 


Elemental analysis for C^H^NC^S 




Calculated % 


C, 72.13; 


H, 6.95; 


N.3.12 




Found % 


C, 72.03; 


H.7.12; 


N, 3.14 



35 Reference example 6 



4-Azidomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60 0 g of (N-triphenylmethyl-4-plperidyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
40 in 300 ml of dried N t N-dimethyl-formamide was stirred at 70 # C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
45 103.5 to 105.5»C. 





Elemental analysis for C 23 H 2Q N 4 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


so 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)«1 -piperidinecarboxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1-piperidine-carboxy!ate and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyi chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. Th reaction mixture was added with water and extracted with 
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Jai vaporated.^^ 

ofsodiumazideand220mlofN.N-dime^ fntratewa8Concen trat d.The result.ng 

at70.Cfor4ho Ure .Anerthereac^ 

. «mh m \ 1 40(9H s} 1 48-1 5B(6H.m),1 .60-1 .68(1H,m),1 .B8-1 .96(1H, 

IR spectrum v (liq Jcnr 1 : 2104,1692 
Reference example 8 
4-Oxo-l -plperidineacetonitrile 

matterwas filtered ott.The filtrate was added wrths^^eaaq ^ evaporat8 d to g*e 

crystals 

NMR spectrum 8 (COC«p P m: 2.53(4H,t, J= 6Hz).2 9 1(4H,U=6Hz),3 66( 2 H,s) 
IR spectrum v (KBr)cnr 1 : 2232,1714 
Mass spectrum m/z: 138(M + ) 

Reference example 9 

4-(tert-Butoxycarbonylamino)-1-piperidlneacetonitrile 
[0072] 



10 



15 



20 



25 



35 



40 



Appearance: colorless needles 
Recrystallization solvent: methanol 
mp:147-148'C 



Plemental analysis for G^i"^ 




Calculated % 
Found % 


C, 80.23; 
C, 60.08; 


H, 8.84; 
H, 8.63; 


N, 17.56 
N, 17.55 



45 



50 



Reference example 10 



N-Triphenylmethyl^-plperidlneacetonltrile 
138to139°C. 



55 
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Elemental analysis for C^H^Ng 


Calculated % 
Found % 


C.85 21; 
C, 86 35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
1 3 were obtained 



Reference 




Physical properties 
(RecrystaHizatxon solvent) 


11 




colorless crystals (MeOH-EttO) 

mp.158.5-160.rt 

Elemental analysis for C^HjjKj 
CaJod. *: C. 85.22; H. 7.42; N. 7.36 
Found %: C, 85.21; H. 7.52; N. 7.34 


12 




colorless prisms (iso-Pr 2 0-n-Heptane) 
mp.^-^X 

□omental analysis for C 1z H X0 N s O z 
CaJod. X: C, 54.26; H v 8J9; N, 12.49 
Found %: C. 64.01; H. 924; N, 12.35 


13 




odorless crystals (iso-Pr 2 (>) 
mp.89-90"C 

Elements] analysis for C^H^NjO, 
Ceicd. %: C. 58.39; H, 8.02; N, 12.38 
Found %: C. 58.31; H, 8.01; N. 12.37 



Reference example 14 
N-TriphenylmethyW-piperidineacetlc acid 

[0075] A suspension of 21 .2 g of N-triphenylmethyl-4-plperldineacetonitrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystalllzatlon from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elemental analysis for CagH^NOg 


Calculated % 
Found % 


C.81.01; 
C, 80.85; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 



15 
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Reference example 15 

Ethyl N-trtphenylmethyl-4-piperidlneacetate 

. i m „,„ ar .rt lnoaee tie acid 16.9 g of potassium carbonate and 5.0 
[00761 A suspension of 23.6 g of N*J>**^ Aftercoo.ing, the reaction 

ml of ethyl bromide in 230 ml of dried were collected by filtration and washed 

;rat:^ 

with water xo gi * ^ ^ tQ 166 o C 



10 



15 



20 



Elemental analysis for C28H31NU2 




Calculated % 
Found % 


C, 81 .32; 
C, 81 .08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



Reference example 16 

4 4-Ethylenedioxy-1 -piperidineacetonitrile 

of a colorless liquid. 

NMR spectrum 8 (COCyppm : 1 .^(^.t.^.^H.t^Hz^^H.s)^^ H.s) 
IR spectrum v (llq.)cm- 1 : 2230,1094 
Mass spectrum m/z: 1B2(M + ) 

Reference example 17 
4-Amlnomethyl-N-trlphenylmethylplpertdlne 

trated to give 48.1 g of a colorless liquid. 

IR spectrum v(liq.)cm-V 3056,3028 
High resolution mass spectrum: Analysis tor CWW* 

Calculated m/z: 358.2252 
Found nVz: 356.2250 

so Reference example 18 

4-(2-Amlnoethyl)-N-tripheny1methylplperidlne 



25 



30 



35 



40 



45 
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hydroxide solution under Ice-cooling. An insoluble metier in the mixture was filtered off, and th filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed wtth 
saturated brine, and dried, and the solvent was eveporated to give 71 4 g of a colorless liquid 

5 NMR spectrum 8 (CDCI 3 )ppm: 1.18(1H,brs).1.35(2H,b re ),1.40(2H,q,J=7.5Hz).1.48(2 H.qd,J=11.5 3Hz),1 .B3(2H, 

d.J=11 .5Hz),2 67(2H,t,J=7 5Hz).3.05(2H,brs).7.14(3H,t l J=7. SHz).7.24(6H.t.J=7 5Hz),7.47(6H.brs) 
IR spectrum v (llq )cnv 1 : 3060,3032 
High resolution mass spectrum: Analysis for C2 6 H3oN 2 

10 Calculated m/z: 370.2409 

Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

13 

Reference exemple 19 

4-(3-AminopropyO-N-trtphenylmethylpiperidlne 
20 [0081] 

NMR spedJum ^DMSO-dippm: 0.95-1 .05(1 H,m),1 .19-1 .35<6H,m),1 .41 ( 2H,q,J=1 1 .5Hz),1 .62(2H,d, J=1 1 .5Hz), 
2.47(2H,t,J=6.5Hz),2.93(2H.d.J=11.5 Hz),7.15(3H,t,J=7.5Hz),758(6H,t l J=7.5Hz) l 7.38(6H.d,J=7.5Hz) 
2s |R spectrum v (llq.Jcm- 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[00821 A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was catalytically hvdrogenated at room temperature for 9 ^urs. After the reason, the 
catalyst was filtered off. and the filtrate was concentrated to give 372 g of a colorless liqu et NMR spectrum 8 (DMSO- 
deJppm: 1 .20-1 .30(1H.m),1 .38(9H,S).1 .45-1 .58(4H,m),1 .72-1 .82(1 H.m).2.34-2.47(2H,m),2.65-2.76(1 H,m),3.1 8(2H,t, 
35 J=6Hz),3.78-3.85(1H,m),4 13-4. 20(1H,m) 
IR spectrum v (liq.)cnr 1 : 2976,2938,1692 

Reference example 21 

40 1 -(2-Amlnoethyl)-4,4-ethylenedloxypiperidlne 

[0083] A suspension of 1 2.7 g of 4.4-ethylenedioxy-1 -piperidineacetonitrlle, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanol* solution of ammonia was catalytically hvdrogenated et room temperature under 50 atmfor 20 hours. After 
7e reacdon.the catalyst was filtered off , and the filtrate was concentrated. The resting pele ^ 
45 by aTumTna column chromatography [luting solvent: ethyl ecetate -.ethyl acetate - methanol (10:1)] to give 10.1 g of 

NM^°spectram < 8 (DMSO-^ppm : 1.58(4H.«.J=6Hz),2.37(2H.t.J=6.5Hz),2.42(4H.t,J= 6Hz).2.57(2H,t,J=6.5Hz).3.84 
(4H.S) 

50 [0^™^^ 
25 were obtained. 



55 
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R ference 
example 


" - . 


Physt al properties 


22 




colorless liquid 

NMR spscinima(DMSty-d^ppm:1.02-1.12(1H^n).1 
J6-1.50(14H.m).1.53-1.eO(1HMl.70-1.77(1H t m)i 
56(2H,tJ=7^Hz).2.75-2.83(1H f m).3.65-3.78<2H^n) 
to Qnnctrum v(\\q) cm" 1 4980 ,2936.1 692 


23 




bluish creen liquid 

NMR •peotfum«(DMSO-d t )ppm:1.40(9H^).1J5-a. 
0O(2H4n)^.50-2.65(tH^)^.75-2j90(1H.m)4.8O-3^ 

0X4H,m),3.60-3.80<3H.in) 
IR spectrum F Mil J w ■ ' 


24 




dark graen liquid 

NMR spectrum S (CDCIi)ppm:1 .1 5(2H*r*).1 .4S(9H. 
•).1 .88-2.00<2H.m).2.00-2 J0(2»ini)^30-2^0<2H.m) 
.2.80-2 J5(4Km).3.40-3.a0(2ain).4.46(1 Ht**) 
m spaetrum vOiqJ on.-' '.3332.1 682 


25 


Boc 


eoloriaaa liquid 

NMR spaetrum «<DMSO-d,)ppm:1.39(9H^),158-1. 

86(1 H.m).1 .88-1 .90(5Km)J247(2HX J=75Hz).3.13-3 

^2(2H^i),3.88-3.76(1H,m) 

IR spectrum vOiq.) enT , :29724876,169e 

Specific rotation 

[tt V : -S4-3' (c=0.1. DMSO) 



Reference example 26 

5 7-Dichloro-6-nltrothleno[3,2-b]pyridlne 

n-hexane gave pale brown crystals having the melting point of from 96 to 97-C. 

NMR spectrum 8 (CDCyppm: 7.81(1H,d,J=5 5Hz),8.07(1H.d,J=5.5Hz) 

IR spectrum v (KBr)cm- 1 : 1540.1368 

Mass spectrum m/z : 248.250,252(M+,9:6:1) 

10088] inaccordanc wKh th m thod of Reference example 26, the compounds of Referenc examples 27 through 



18 
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Reference 




Physical properties 


example 




(Recrystallization solvent) 




V 


paJe brown crystals 


27 




NMR spectnim <J (CDCI 3 )ppm:7.87(1H,dd,J=9,2. 


N XI 


5Hz).8.06(1 H.d. J=9Hr).8.24(1 H.d. J=2.5Hz) 




CI 


brown erystsJs 


28 




NMR spectrum (J (DMSO~d.)ppm:2.82(3H3)7.7 
8(1 H.dd. J=9,2Hz),7.9e(1 H.d, J=2Hz).8.05(1 H.d. J= 




H VI 


9Hz) 






paJs brown orystais 


99 




NMR spectnim d (CDCIJppm.^OI (3H,s).7.42(1 H 
.d.i«.5Hz).7.55(1 H.dd ,J=8Z£Hz).7.99<1 Kd, J=9 






Hz) 






yellow crystals Gso-PrOH) 




- JL yru 


mp.182-183 v C 


30 


fix 


Elemental snefyaie for C t H,CI,M t 0 2 






Calod. 1: C, 39.37; H. 1.24; H, 17.22 
Found %: C, 39,37; H, 1J02; N. 17-25 






pale brown plates (rr-Hexano) 




JAOj 


mp,84-84.5*C 


31 


OCX 


Bementsl analyela far C 9 Jti % Ci t H l O l 






OaJod. %: C. 43.75; H. 3.28; N, 11*34 
Found * C. 43.77; H. 3.02; N. 11.44 






pale ye How plates (n-Hexane) 






mp.94.5-95.5lC 


32 


o5c 


Elemental anaJyais for 0,^01,^0, 
Calod. %: C f 41.23; H. 2J59; N, 12.02 
Found * C, 41.12: H. 2.84; N, 12.01 J 



Reference example 33 

2-Chloro-3-nltro^-[2-(N-triphenylmethyl-4-piperldyl)ethylamlno]quinollne 

[0087] To a solution of 22 6 g of 2,4-dtehloro-3-nitroquinollne and 13.0 ml of triethylamlne in 60 ml of N,N-dimethyl- 
formamide, a solution of 23.0 g of 4-(2-aminoethyl)-N-triphenylmethylpiperidine In 40 ml of N,N-dlmethyrformamlde 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallizatlon from a mixture of 
N,N-dimethylformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 # C (de- 
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composition). 



Elemental analysis for C^H^CIN^ 




Calculated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 5.76; 
H, 5.80; 


N, 9.71 
N, 9.82 



10 



15 



[0088] .naccordencewKhthemetho^^^^ 
60 were obtained. 

x>5c 



25 



30 



35 



40 



45 
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Reference 
example 


B 




m 


Physical properties 
(ReorystaJI i zatton « I vent) 


34 


CI 




2 


yellow crystaie(CH z C^Hso-Pr z O) ! 
mp,1 86.5-1 98.5% (decomposition) 
Elemental analysts for C^HaCy^Oj 
CaJcdJL* C, 68.74; H, 5-27; N, 0.16 

m m m f\ m tS S? a ft A 

Found %:C. 68.47: H. 5.31: N. 9.18 


35 


H 




1 


yellow cry*ta*s(MeOrf-THF) 
mp ,214.5-225% (decomposition) 
Elemental analyeia for C^H^CiMiO, 
CaJcd.fc C, 72 52; H, 5.55; N, 9.85 
Found %:C, 72.54; H, 5.62; N, 9.82 


36 


H 




3 


yellow oi>«tals(MeOrHso--Pr,0) 
mp,1 76-5-1 83% (decomposition) 
Elemental enelysia for C ss H ss aN 4 0 2 
Gated* C. 73.14; H, 5.97; N. 9.48 

■ m a jkA is a a a as a ma 

Found %: C, 73.33; H, 6.04; N, 9.36 


37 


H 




2 


yellow orystaJaOleOH) 
mp.128.5-129.5% 

Elemental analyeia for CaH*, C1N 4 0, 
CaicdJ: C, 85.01; H, 5.93; N. 13.18 

c-j v. r» aa oa* u a n?> m 97 
rouno »: u, 04.yo. n, o.iw, n, u.a/ 


38 


H 




0 


yellow crystalsttcOEt) 
mp f 1 98-202% (decomposition) 
Elemental anelysie for C lf H„CIM 4 0 4 
CalcdJt: C. 56.09: H, 5.70; N. 13.77 
Found*: C, 56.04; H. 5.69; N. 13.77 
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I Reference 
example 


B 


W 


Physical properties 
(Reorystallization solvent; 


39 


a 


CH 


yellow crystals(MoOH) 
mp.189.5-190Jt: 

Elemental analysis for C^HmOI^O, 
Calcd.%: C. 53.74; H. 5.58; N. 11.94 
Found* C. 53.B1; H. 5.55; N, 11.87 


40 


Ma 


CH 


yellowish orange crystals (MeOH) 
mp.185-186% 

Elemental analysis for C n H a CIN«04 
CalcdJL C. 58.88; H. 651; N, 12.48 
FoundS: C. 58.72; H. 6.80; N. 1139 


41 


MeO 


CH 


yellowish orange crystals (MeOH) 
mp.183.5-184.5X 

Elemental anaryeie for CnHaCIM^Og 
CalcdJl: C. 56.83; H. 6.29: N. 12iJ5 
e-nji. r> SB 00- H 6 J4: N. 12.06 


42 

1 


H 


N 

- 


yellow crystalt(AcOEt-Et,0) 
mp.1575-161^ 

Elemental analysis for C 10 H I ,C1M,0 4 
CalcdJl: C, 55.11; H. 6.01; N. 16.07 
Found* C. 55.18; H. 6.10; N. 15.86 
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Reference 
example 


R* 


R* 


Physical properti s 
(Reorystallization solvenO 


43 


CI 




yellow crystals(AcOEtHso-Pr f O) 
mp,133-134 a C 

Elemental analyeia for C^H^CIN^* 
Calcd.* C. 5759; H, 6.26; N, 12.88 
Found*: C. 57.99; H. 654; N. 1255 


44 


Me 


-a 


yellow orystals(EtOH) 
mp,138-138.5 a C 

Elemental analyeie for C a H ai M ( 0 4 
Calcd*: C. 63.75; H. 730; N. 1352 
Found*: C. 63.70; H. 7.49; N. 13.44 


45 


CI 


■ a 

Boc 


yellow needlee (AeOEt-n-Heptane) 
mp.148.5-149^ 

Elemental analysis for C^H^CIN^ 
Calcd.*: C. 57.99; H. 626; N. 1258 
Found*: C. 58.04: H. 827: N. 1257 


46 


CI 




yellow crystals(iso-Pr t O) 
mp.121-1225% 

Elemental analysis for CHnCIN^ 
Calcd* C. 57.99; H, 626; M. 1258 
Found*: C 5854; H, 6.32; N. 1252 


47 


CI 


-ex 


yellow priems (MeOH-iao-Pr t O) 
mp,155-157lC 

Elemental analysis for C»H s CIN l 0 4 
Calcd* C. 55.11: H, 651; M. 1657 
Found*: C. 54.92; H, 5.89; M. 16.00 
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Reference 
example 


R* 


R* 


Physical prop rtiee 
(Reorystalfization solvent) 


g 








vftllow crvstajs (MsOH) 










11^,178.5-177^ 


10 


48 


CI 


Elemental analysis for C»H l9 C.N 4 0.| 
Cafcd %: C. 54.98: H, 5.77; N, 12.82 
Found* C. 54.85; H. 5.76; N, 12.86 










u»Hfiw noodles (AcOEtHso-PriO) 

yollOW nwuww \»-«#we«»» * * 


15 


49 


CI 


BocHN^/\ 

'Ok 


mp.150-150.5^ 

uemontai an«y»i» wi 1 «tt , - ,, «*9 w 4 
CalcdJfc C, 58.08; H, 8.27; N, 15.57 


20 








Found*: C. 55.92; H. 8.19; N. 15.59 










yellow crysiais v/wwcw 


25 


50 


Me 




mp.151-15irC 

□omental anajyaw wr v>nns 1 nsw 4 






CalcdJ: C. 8152; H, 7.27; M. 18.31 
Founds C. 81 .33; H, 7.14; H. 18.29 


30 








yellow fine needles <Ac0EHao-Pr 2 O) 








mp.119.5-123 , C 

Elemental analysis for C^C^O, • 


35 


51 


CI 




1/4H,0 

ColodJfc C, 54.41; H. 5.45; N, 14.10 
1 Found»: C. 54.80; H. 5.45; M. 14.19 



40 

9? — (CHJm 




50 
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Reference 

vamnlfi 




m 


Physical properties 
(Reorystallizati n solvent} 


52 


"XX 


2 


yellow prisms (AoOEt-n-Heptane) 
1^,121-123^ 

Elementsl analysis for C^H^CI^Oa 
CaJcd.%: C. 54.78; H. 5.40; N, 15.97 
Found*: C 54.70: H. 5 51' N 15J3 


53 




2 


yellow orystaJs (MoOH) 
mp,123-124 < t 

Elemental analysis for C, 9 H 17 CIN 4 0, 
Caicd.%: C, 53J50; H. 5.09; N. 16.64 
Found%- C 53 44* H. 4 94* N 16 60 


54 




3 


yellowish brown orystaJa (MoOH) 
rnp.1 63-164*0 

Elemental analysis for C 1s H u C!N 4 O a 
Calcd.%; C. 54.78; H, 5.46; N. 15.97 
Found*- C 54 79- KL S.36* N 15.95 


55 


a 


2 


yellowish brown crystals (MeOH) 
mp,145-146*C 

Elemental analyaia for C, ( H 1S CIN 4 0, 
CaledJL- C. 57.40; H, 5.72; N, 16.73 
Found* C, 57.23; H. 5.75; N, 16.74 


56 




2 


yellow orystaJs (iso-Pr,0) 
mp, 102.5-103 °C 

Elamantai analyaia for C 1s H, 7 CIN«0 a 
CaledJI: C. 56.16; H. 5.34; N. 17.47 
Founds: C. 56.14; H. 5.37; N. 17.41 
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[Reference 
I example 




Physical properties 
(Recrystailizatton solvent} 


57 




yellow prisms 0sc-Pr,O7ir-Heptane) 
mp,96—98^C 

Elemental analysis for C z0 H a CIN 4 O 4 
CalcdJL- C, 57.07; H, 5.99; N. 13.31 
Found* C. 57J04; H, 5.92; M, 1328 

Specific rotation 

[OfJo : -87.3 tc^J.ii uew; 


58 




pale yellow crystals (MeOH) 
mp.135-135^C 

Elemental analysis for CHmCINA 
CeJedJ: C. 57.48; H. 7.12: N, 12.78 
Found*: C. 57.33; H, 7.15; H. 12.74 


58 




red liquid 

NMR speotruma(DMSO-d^ppm*.98(2H,q,«l 
=12.5Hz).1^0-1^0(1H,m).1.41(»H,s).159(2H, 
d.J=12.5HiW.04<2H^tJin.a=8Hz)^.80-2.72(4 
rUeU.79(2at.J=8Hz)^-93(2H.t J=8Hz).3J21 (2 
H*.^6.5Hz).3.89ttH.dJ=12SHz).e.52(1rl.U 
=8.5 Hz) 

IR spectrum KCllqO cm- , :1888.1526.1388 


80 




orange crystals Oao-PrOH) 
mp.148.5-150t: 

Elemental analysis for C n ,H H CIN 4 0 4 S 
CalodJL- C. 51.75; H, 5.71; N. 12.71 
Found*: C. 51.84; H. 5JM; N. 12.89 



Reference example 61 

3.Amino-2<hloro^-[2-(N-triphenylmethyl-4^lper1dyl)ethylarnlnolqulnollne 

r0O891 To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml I ol ^tetra hydrofuran, 
SuIssferaT^ <M*d 2ur portions was added portionwtee, and the mixture was sjrred 
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resulting pal green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successlv ly with Isopropanol and dllsopropyl ether to give 20.1 g of pale green crystals. Recrystallteatlon from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 121 # C. 



Elemental analysis for C^H^CI^ 


Caiculated % 
Found % 


C, 76.83; 
C, 76.74; 


H, 6.45; 
H, 6.54; 


N, 10 24 
N, 10 17 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



R 3 — (CH^^ 
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Reference 
example 


B 




m 


Physt si properties 
(Recrystallization solvent) 


62 


a 




2 


colorless crystals (EtOH) 
mp.197-198.5t 

Elemental analysis for CbH^CI,^ 
CalcdJfc: C f 72.28; H. 5.B9; N. 9.63 
Foundft: C, 72.45; H, 6.17; N, 9.34 


63 


H 




1 


brown liquid 

NMR spectnrniaCDMSO^Jppmil^CHI^SHjii)^ 
.49C2H.q,U=l 1^Hz).1 .72<2H,d,J=1 1 -5Hz).3.18(2ri f tJ 
=7Hz).4.89(2H.s).5.09(1H,t,J=7H Z ) f 7.14(3H.tJ=7J5H 
2)J^7(6rit,J=7-5Hz)J.35-7.45(8H.m).7.66(1HAO=a 

Hz).7.99(1H.d f J=8rh3 

IR spectrum vQiqJ cm" 1 ^356,3056 


64 


H 




3 


colorless crystal* 0so-Pr t O) 
mp.149-158^C 

Elemental analysis for C^H^CIN* 
Caicd.X: C, 77.05; H. 6.65; N, 9.88 
Found* C. 76 .93; H. 6.81; N, 9.97 


66 


H 


"XX 


2 


brown liquid 

NMR epe«tnjm*(CDCQppnrf^ 
2H.*J=7.5H2)J.66tt^ 

o no /nil j M1U*\ 1 97/911 n 1=7 KHr) 3 «) 3 7 

9(1 H,t, J=7^H2).4j06C2rU>rs).7^0-7.35(5H jn),7-45(1 
HMU=6.1^H2),7.49(1H.td.J=6.1^Hz) ( 7J4(1H.dd^= 
8 v 1.5Hz) r 7J89(1 H.dd.J=8.1 5Hz) 
IR spectrum V<)\qJ om H ^360 
Mass spectrum m/z:394,396ttr,3:1) 
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Reference 
example 


B 


W 


m 


Physical properties 
(RacrvstaJfization solvent) 


66 


H 


CH 


0 


colorless orysUls (AoOEt-iso-Pr,0) 
mp.167-187.5X 

Elemental analysis for C^H^CIN^ 
CaJod.%: C. 60,55; H. 6.69; N, 14 SI 
rounds: U. oq.47, rt. o.iw, n, i*.oi 


67 


Ci 


CH 


2 


eoloriess crystals 0so-Pr t O) 
mp ? 154-156-5rC 

Elemental snaJysis for CnHaCy^O, 
Ceiod.%: C. 57.40; H. 6.42: N, 12.75 
FoundV w, d/.«Ji, n, o«d/ ( n. tz-o» 


68 


Me 


CH 


2 


colorless crystals Qso-Pr 2 0) 
mp.12fr-129.5t: 

Elements! analysis tor CnHnCINA 
CaJod.*: C. 63J97; H. 7.46; N. 13,37 
Found*, u, oaoiz, rt, /.oo, n, i«i.«m 


69 


MaO 


CH 


2 


odorless crystals G«o~Pr,0) 
mp,1405~14llC 

□•mental analysis for CaH^Cl^O, 
CaJcd.*: C f 60.75; H. 7.18; H. 12.88 
Found* C. 60.61; K 7.17; N, 12J1 


70 


H 


N 


2 


brown liquid 

NMR aoectrum d (CDCU)ppm:1.14(2H,qd.J=1 2,3Hz), 1.40- 
1.4*<11H,m).1.50H.7(K5H.m^^ 

J=7-5H*).4.07<3H,brs> .7.39(1 H.dd,J=8 J,4^Hz) J J29<1 H.dd 

,J=8.5.2rfa) f 8.91 (1 H.dd.»*=4.5.2rte) 

W spectmm IfQIqJ enf' -.3344.2828,1 894 

Mess spectrum m/r4O5,4O70rf\3:1) 
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Reference 




R* 


Physical properties 




example 






(Recrystaaization solvent) 


5 








coloriese crystals (AoOEt-iao-Pr 2 0) 




71 


CI 




mp,1 15.5-118*0 

Elemental analysis for C^H^CIN^ 


10 






Calod.* C, 62.29; H. 7.22; N, 13.84 
Found* C, 81.99; H, 7.28; N f 13.73 










oolorieee orystale Geo-Pr 2 0) 


13 


72 


Me 




mp,1 32.5-1 34.5^ 

Elemental analysis for C a H M N 4 0 1 








Calcd.* C, 88.72; H. 839; N. 14.57 


20 








Found* C, 88.65; H, 8.65; N. 14.48 










colorless prisms 










Oso-PrtO-n-Heptene) 


25 


73 


CI 


a 

Bog 


mp t 108-110^C 

Elemental analysis for C^H^CIN^, 








Calcd* C. 6^L29; H, 7.22; N f 13.84 
Found%: a 62.18; H. 7.42: N. 13,81 


30 








colorless crystals Qso-Pr 2 0) 


35 


74 


CI 


BooN^^\ 


mp,104-108*C 

Elemental analysts for Cz Y H a CIN 4 0 2 
Calcd.* C. 62^9; H, 7.22: N. 13.84 
Found* C, 82.11; H, 7.35; N, 13.78 










colorless prisms (Ac0EtHeo-Pr,O) 


40 


75 


CI 


-a 


mp f 128-128^C 

Elemental analysis for 0 w H tt CIM i O 2 








Calod.%: G, 59.18; H, 8.95; N. 


45 








Found* C, 59.16; H, 6J4; N, 17.15 



50 
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Referenc 
example 


R* 


R* 


Physical properties 
(Re crystallization solvent) 


76 


CJ 




green liquid 

NMR spectrum <J (CDCI*)ppm:1 .47(9H.s).1 .78( 
2H,q.J=6Hz).2.89(1 H,brs),2 .99(1 H.brs).3.30-3. 
40(1 H.m).3.50-3.55(1 H,m).3.55-3.70(2H.m).3.7 
5-4.05(3Hjn) i 4^7(2H f brs)J.4a-7.50(2H t m) f 7.8 
0(1 H,d,J=7^Hz).7 JOdHA^^Hz) 
IR spectrum V (llq.) cm' 1 : 335 8,1 696 
Mass spectrum m/z:406,408(M*,3:1) 


77 


a 




brown liquid 

NMR spectrum <J(CDClJppm;1 .40-1 .55(2H,m) 
1 46(9H.s)^00-2J05(2H.m)X15--Z-25(2H.m)i. 
46(2H.t.J=5iH2)aJO-2J0(2H.m) 1 3.35<2H.t.J= 
5.5H2).3.53(1HJ»r.).4.34(1HJbr») > 4.49(1HJ>r»).7 
.40-7JSO(2H.m).7.85-7.90<2H.m) 
IR spectrum vOkj J em" K J356.1894 
Mass spectrum m/z:419,421(M\3:1) 


78 


Me 


BocHNv/v 


green liquid 

NMR spectrum d(CDCyppm:1.4(M.60(2rljn) 
.1.40(9H,s)^00-2.10(2Hjn)Z10-2J!5(2H.m)Z 
46<2H.t,J=5.5H2)4-e4<3H^U.85-2.90(2H.m),3 
i5(2H.t.v)=S5Hz)^.54(1H4>ni).4.13(2H*r»).4.4 
9(1 HJ>r«),7.39(1H.t J=85Hz).7.44(1 H.t, J=« -5H 
z).7J9(1H.d^=8JHx).7J1(1H,d.J=8.5Hz) 
IR spectrum V (liq.) cm' 1 :3352.1704 
Msss spectrum m/c399(M*) 
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10 



13 



20 



23 



30 



40 



Reference I 
example 


R« 


m 


Physical properties 
(Recrystallization solvent) 


79 i 


Boc 


2 


colorless plates (AoOEtHso-Pr t O) 
mp,104-lO?rC 

Bemental analysis for OafrflM&z 
Calod.%: C, 61.45; H, 6.98; N. 14.33 
Found%: 0, 61.4$; H, 6.81; M. 14.35 

Specific rotation 

la1» n z-lW (c=0.1. DMSO) 


80 | 




2 


coloriess crystais Gso-Pr a O) 
mp,96.5-99*C 

Elemental analysis for C i SodH A O t 
Celcd.%: C. 59-58; H. 6-39; M, 15.44 
Found* 0. 59.30: H. 6.67; N. 15.30 






2 


odorless orystals (AoOEO 
mp,12fr-128 - C 

aementai analysis for CtgHtfCH^O 
Caicd.%: C, 59.90; H, 6.60; N. 17.46 
Found* C. 59.71; H, 6.87: N. 17 J2 


82 




2 


yellowish brown liquid 

NMR spectrum 8 (C0Cgppm^49(2H,t J=5Hz)^50 
-2.60(4H t m)^a0-3.40eHem) f 3.75-3A5<4H^),4J8(1 
HJirs).4Ji0(2H.brs).7.44(1H f td.J=8.5.1Hz)7.48(1H f td 
, J=8.5.1 Hz),7 J9(1 H,dd,J=8 J5.1 Hz).7.91 (1 H.ddeJ=8.5. 
1Hz) 

IR spectrum vOio.) cm H :3348 


1 83 


a 


3 


yellowish brown liquid 

NMR ipeelruin«(CDC^)ppra:lJ9<2H.qiJin.J=«HzJ^ 
.«-2.«tK4limWJO(2H.t.J=eHz)3J0aH.t.J=«Hz).3. 
78(4H.t. J=4.SHz),4J50(3HJ>r.).7.44(1 H.td J=7.5.1 Hz) 
.7.47(1H.td,J=75.1Hz).7«<1H^d.J=7.5.1Hz).7.90(1 

H.ddJ=7J.1Hz) 

IR epeotrum Vflq.) em" , .3344 

Mw spectrum m/r320.322(r. 3:1) 



30 




5J 
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Reference 
example 


R» 


Physical properties 


84 


CX 


p-oerriah brown liquid 

NMR spectrum 6 (CDCyppmrl .45-1. 80<2H.m).1 .60-1 .70 

(4H.m)X35-2.80(4H,m)Z39(2H.t.J=SH2)^.37(2H.t.J=5H 

z),4.31(1H.brs),4.87(2HJ>is),7.44(1H,td,J=7JH*).7.47(1H, 

tdJ=7.1Hz).7J7(1H.dd.J=7.1Hz).7J4(lHJd.J=7.1Hx) 

IR spectrum vOiqO cm -, ^432J340 

Mass spectrum m/i304.30€(M*.3:1) 


85 




dark brown liquid 

NMR spectrum S (CDCI^ppm:1 .80-1 .90(4H jn).2.57(2H,t 
J=55Hz)^.60-2.70(4H,m).3.40(2KtJ=S^Hz}.4J7(3H^rs 
),7.43(1 H,td.J=7 A2Hz).7.4«(l H.td.^7^^Hz),7.87(1 H.dd. 
J=75.2Hz).7 .93(1 H^d,J=7.5JZHz) 
IR spectrum vOiqJ cm' .3438.3348 
Mass spectrum m/jc290,292(M*,3:1) 
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Reference 
example 




Physical properties 
(Recrystailizatior. solvent) 


86 




colorless crystals Gso-Pr z 0) 
mp.130^131.5 c C 

Elemental analysis for C^CIN^ 
CaicdJ.: C. 61.87; H. 8.13; N, 13.70 
Found*: C, 6152; H. 8.29; N, 13.65 


87 




(aCHjCHtCHso-PfjO) 
m>.i4i. 5-142.5*0 

Elemental analysis for C^CIN^ 
Calcd.%: C, 60 .82; H, 7.91: N. 14.19 
Found*: C. 60.63; H, 7.60; N, 14.03 


88 




gray orystala (AoOEt) 
mp,168-169°C 

Elemental analysis for CuHnCII^OjS 
Calcd.fc C, 5553; H. 6.62; N. 13.63 
Found* C. 5554; H, 8.87; N. 13.63 



Example 1 

^Chloro-l^-CN^riphenylmethyM-piperidyOethyQ-IH-lmldazo^.S-cl-qujnoline 

[0091] A solution of 1 9 9 g of 3-amino-2*hloro^[2-(N-^ 24 - 1 ml of 

ethyl orthoformate and 0.68 g of p-toluenesulfonlc acid monohydrate In 200 ml of toluene was refiuxed for 6 hours. 
After cooling the precipitated crystals were collected by filtration , and washed with diisopropyl ether to grve 1 6.4 g of 
colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5°C (decomposition). 



Elemental analysis for C^^CI^ 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 

4-Chloro-2-trifluorome%l-H2-(N4rtphenylmethyl^piporidy0othyl]OH-imida2o[4,5-c]quinoline 

[00921 To a solution of 2.50 g of 3-amlno-2^hloro-^[2-(N-tr1phenylmethyl-4-plperldyl)ethylamino]qulnollne and 0 76 
ml of triethylamine in 60 ml of dried tetrahydrofuran. a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed succesaively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale ye ow 
solid and 0 30 g of p-toluenesulfonic acid monohydrate in 1 00 ml of toluene was r fluxedfor 20 hours. Afterthe reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The preclpltat d crystals were 
collected bv filtration to give 1 79 g of colorless crystals. 

brs) 4 75(2H.t,J=8.5Hz).7.1 7(3H.t,J=8Hz),7.30(6H,t,J=BHz),7.41 (6H,br8),7.84(1 H.td,J=7.5 1 2Hz).7 87(1 H.td. 
J=7.5,2Hz),8.16(1H.dd,J=7.5,2Hz ),8.34(1 H,dd,J=7.5,2Hz) 

Example 3 

tert-Butyl4-(2-(4-methyl-2i)henyl-1H-imidazo[4 l 5<]qulnolln-1-yl)ethyll-1^lperidlnecarboxy1ate 

[0093] A solution of 0.65 g of tert-butyl 4-[2H(3-amino-2-methylqulnolln-4-y0amino]-ethyl]-1-piperidinecarboxylate, 
0 29 g of benzaldehyde and 0.08 g of 2,3-dlchloro-5,6-dlcyano-1 ,4-bonzoqulnona In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 :1) as 
an elutingsolvent, and washed with diisopropyl etherto give 0.55 g of a colorless solid. Recrystallization from dusopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1 46.5'C. 



Elemental analysis for C29H34N4O2 


Calculated % 
Found % 


C. 74.01; 
C, 73.95; 


H.7 28; 
H.7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3. the compounds of Examples 4 through 72 were 
obtained. 




Example 


R1 


B 


m 


Physical properties (Recrystallization solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239 - C (decomposition) 
Elemental analysis for Ca^CIN* 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C. 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
nrv,165-168'C (decomposition) 
Elemental analysis for C^H^CHSU 
Calcd.%: C, 79.53; H t 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,28e«268 # C (decomposition) 
Elemental analysis for C^H^CI^ 
Calcd.%: C, 73.09; H, 5.46; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH 2 CI 2 -EtOH) 
mp,246.5«249°C 

Elemental analysis for C42H37CIN4 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231 # C (decomposition) 
Elemental analysis for C^H^CItVIMHaO 
Calcd.%: C, 79.24; H, 6.11 ; N, 8.60 
Found%: C t 79.26; H, 6.09; N, 8.55 




Example 


R1 


B 




m 


Physical properties (Recrystalllzatlon solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,124.5-125 9 C Elemental analysis for 
C 24 H25CIN 4 Calcd.%: C, 71.19; H, 6.22; N, 13.84 Found%: C, 71.22; H, 
5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analysl8forC 26 H 27 CIN 4 O 2 Calcd.%:C l 67.45;H l 5.88;N ( 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,188-189'C Elemental analysis for 
C^CIN^ Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H, 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193 g C Elemental analysis for 
CjsHxCl^Oa Calcd.%: C, 64.00; H, 5.75; N. 10.66 Found%: C, 64.04; 
H, 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 83.5°C Elemental analysis for 
CjflHaaCI^Oa Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41 ;N, 11.08 
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Example 


B 




W 


Physical properties 
(Recrystalttzation solvent} 


14 


MeO 


-a 


CH 


colorless orystsis (AoOEt) 
mp,1885-1895\: 

Elemental analysis for CH^CI^O, 
Calod.*: C. 6635; H, 838; N, 10.75 
Founds C, 66.70; H. 6.42; N, 10.70 


15 


H 




N 


ooloriess crystals (MeOH) 
mp f 225J-227.5%(deoomposnJon) 
ElsmentaJ snaJysia for C^H^ClNsO, 
Calod.* C. 65.91; H. 6.16; K 14.23 
Found*: C, 6535; H. 531; H, 14.21 


16 


H 


-a 


GH 


colorless erystals(AoOEt-n-Heptane) 
mp.159-161 4 C 

Elemental analysis for CnH^CJI^Q, 
CalodJ: C, 68.49; H, 838; M. 11.41 
Found*: C. 6838; K 637; N, 11.37 


17 


H 


a 

Boo 


CH 


colorless cryatefs (AcOEt-iso-Pr t O) 
mp.154.5-158*C 

Bamentai analysis for C^H^CIN^ 
Calcd.* C. 68.49; K 6.36; N, 11.41 
Foundt: C, 68.59; H. 6.15; N. 11.38 


18 


H 




CH 


ooJorlass crystals (AoOEt) 
mp,1 665-1 67.5% 

Elemental analysis for C^H^C^O, 
CalodJ: C. 68.49; K 638; 11 11.41 
Founift: C, 6850; H, 6.43; N, 1132 
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Example 




R* 


Physical properties 
(Reorystsllization solvent) 


19 


CI 




colorless fine needlesCAcOEt) 
mp.186.5-187.5 ,, C 

Elemental analysis for C„H tt ClN*0 2 
CalcdJ.: C. 65.91; H. 6.15; N. 14.23 
Founri*- C B5J.7- H 6 31: N. 14.18 


20 


CI 


BocH v ^A s 


colodets crystals (MeOH) 
mp.195J-1M^°C 

Elemental onalyaie for C xr H lf CIN 4 0 3 
Calcd* C. 65.78; H. 5-93; H, 11.38 
FnuiwHt- C 85 73* H 5.86- N 11 38 


21 


CI 


BocHN^^v. 


oelorleaa eryetaie (AcOEtHso-Pr,0) 
mp,191S-192 , C 

Elemental analysis for CaHaCiNsOz 
Calcd.%: C. 66.48; H, 6.37; N. 13.84 
FoundS: C. 66.42; H. 6J3; N. 13.89 


22 


Me 


BoeHN^^v. 


colorless crystals (AcOEtHso-Pr,0) 
■19.184.5-185% 

Elemental analysis for C T JH a H 9 0 1 
CalodJk 0. 71.72; H, 7.28; N. 14.42 
Found!: C. 71.40; H. 724; N, 14.28 
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Example 




R» 


m 


Physical properties 
(Reerystsjlization solvent) 


2a 


Ph 




2 


colorless crystals (AeOEt-iso-Pr s O) 
mp.185-188*C 

Elemental analysis for C a H 7I ClN 4 Oj 
Calod.*: C, 66.88; H» 5.61; N, 12.48 
Found* C. 86.59; H. 5.63; N. 12.45 


24 


Ph 




2 


oolorless crystals (iso-PrOH) 
mp.184-170t: 

Elemental analysis for C n H n CIN 4 0 
CalcdJfc C, 67.89; H. 5.70; N. 13.77 
Found* C. 67.62: H. 5.71; N. 13.63 


25 


Ph 




2 


pale yellowish brown crystals (AcOEt) 

mp.182-183*C 

Elemental analysis for 

CaHnCI^O-l/^O 
Calod.%: C. 66.49; H. 5.45; N, 14.10 
Foundl: C. 66.26; H. 550; H, 14J03 


26 


H 


Ok 


3 


pale brown crystals (AcOEt) 

mp,130J5-131.5% 

Elemental analysis for C,7H 1( CIN 4 0 
CalodJk C, 61.72; H. 5.79; N. 16.94 
FoundX: C. 61.72; H. 5.76; N. 16.90 


27 


Ph 


a 


3 


pale brown crystals (MeOH) 

rnp.163.5-184.5lC 

Elements] analysis for CbHbCII^O 
Cated.* C, VIA*. H. 5.70; N. 13.77 
Found*: C. 67.91; H, 5.66; N. 13.80 
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Exampl 


R' 




m 


Physical pr pertias 
(Racrytallizsti n solvent) 

\* will JVUIMI**M ■ ■ *• W 1 » W» •%/ 


28 


H 


Ok 


2 


pale brown crystals (iso-Pr t 0) 
mpJOS-IOS-St 

Elemental analysis for C 17 H 1a C)N 4 
Caicd.%: C, 64.86; H. 6.08; N, 17.80 
FoundV C 64 83- H B 11- N 17 72 


29 


Ph 


CX 


2 


pale brown crystals (MeOH) 
mp v 226-227t; 

Elemental analysts for CnHnCIN* 
CalcdJ: C, 70.67; H v 5.93; N f 14.33 
Found* C v 70.44; H, 5.96; N, 14.29 


30 


H 




2 


brown crystals 

NMR spectrum S (CDCI^ppm:! .80-1 .90{4H r m 

)i.58-2.76(4H r m).3.14-3^2(2H f m).4.78-4^1(2 

H,m) t 7.68(1H f t t J=8^Hz).7.72(1H.t t J=8JHz) i 8.1 

3(1H*).8J2(2H,d.J !S 8.5Hz) 

Mass spectrum m/z^OO,3O20YT,3:1 ) 


31 


Ph 




2 


pale brown crystals (MeOH) 
mp,191-192°C 

Elemental analysis for C EI H 11 CIN 4 
Calcd.%: C. 70.11; H, 5.62; N. 14.87 
Found*: C, 70.00; H, 5.85; N, 14.86 
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Physical properties 




Example 




(RecrystsJtization solvent) 


3 






colorless amorpnous oeua 

NMR spectrum (J (DMSO-oVppm:0.99(3HJbrs).1. 


10 




ccC 


32(3H.brs),1 J8(2H.brs).2.13(1 HJbrs),2.4»<9rl,s).4 
83-4 72f2H nO 7 60-7 67(3H.m).7.74-7.82(4rl.m) 




32 


f 8.13(1H^J=8 f 1^Hz),fl.42{1H.d,J=8Hz) 
IR spectrum V (KBr)cm H :1890 


13 






Mass spectrum m/ z-* # / o\m < / 

Specific rotation 

Ffft 28 - -60.2* (c=0.1. DMSO) 


20 


33 




colorless crystals (AcOEt) 
mp,21 5-218*C (decomposition) 
Qementai analysis for CAdNA 


23 






at. /* a-f Q4, u 7 11« M 11 

Calcojt: C, 0/JsJ; n, /.ia 9 n* 1 
round*. v#, o / ./u, n, / - 1 # ■ • ■ 


30 


34 


oCC, 


colorless crystals (MoOrHso-PrOH) 
mp.185-188^ 

Elemental analysis for C^H^OI^O, 
CalcdA C. 67.42; H f 641; N. 11.65 


33 






Found* C, 67.31; H t 6.68; N, 11.57 


40 


35 




brown crystals (AcOEt) 
mp,1 98-200**; 

Elemental analysis for CaH^CtN^S 
CalodJ: C, 62.83; H, 5.88; N t 11 21 
FoundS: C, 62.74; H. 5.83; N. 11.16 



43 



30 
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Example 


R 1 


Physical propertia 
(Recrystallizati n solvent) 


36 


Ma 


pale brown crystals (iao-PrOH) 
mp,202-203t 

Elemental analysis for CH^CH^O, 
Calcd-X: C. 64.40; H, 6J1; N. 13.06 
Found*: C. 64.39; H. 7.04; N. 12.95 


37 


rr-Bu 


colorless crystals (AcOEHso-PrjO) 
mp,1 59.5-1 60.5*C 

Elemental analysis for C^H^C^O, 
CaJcdJt: C. 86 JO; H. 7.49; H. 11J9 
Found*: C. 66.16: H. 7.53; M. 11 .82 


38 


a 


oolorleaa arystala (iso-PrOH) 
mp.174-175*C 

Elemental analysis for CaH^CI^O, -1/414,0 
Calod.%: C, 67J05; H. 754; M, 11.17 
Found*: C, 67.08; H. 7.47; M. 10J2 


39 


Bn 


colorless crystals (AcOEHso-Pr,0) 
mp.1 65-1 66.5% 

Elemental analysis for C^HmCI^Oj 
Calcd Jc C. 68.97; H. 6.59; N. 11.09 
Found*: C. 68 S3; H. 6.72; N. 10.99 


40 




oolorleaa crystal* (AoOEt) 

mp,219-220.5t (decomposition) 

Elemental analysis for C M H„CIM 4 0 l -1/4H l O 
CalcdJL C. 69.08; H, 8.47; N, 10.74 
Found*: C. 6925; H, 6.41; M, 10.69 
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Example 


R' 


Physical prcpertiec 

(R*krr*>rmtm\\\7*tian flofvant) 


41 


JX 


colorless crystals (MoOH) 
mp v 137-142% 

Elsmontal analysis for C^H^CIN^ -1/2^0 
CalodJt: C r 67.76; H. 6.67; N, 10.90 


42 


XT 


odorless crystals (MoOH) 
mp,1 53.5-1 57°C 

Elemental analysis for C^H^dr^O, 
CaJcdJL C, 66.85; H. 6.38; M 10.75 
Founra: C, Co 34; n, 6.54; N. lD./o 


43 




ooloiioss crystals (AcOEt) 
119.160-161% 

Elemental analysis for C SB H a0 CIFN 4 O s «1/8H s O 
CaJod.X: C. 65.78; H, 5.96; N, 10.98 
Found*: C, 65.57; H, 5.87; H. 10.94 


44 


XX. 


oolortess fine needles 

(AcOEt-n-Heptana) 

mp,180-182lC 

Elemental analysis for CaH*C1FN 4 0, 
CaJcdJt: C, 66.07; H. 5.84; N, 11.01 
Found* C, 68.10; H. 5.71; N, 1U08 


45 




colorless crystals (Ac0Et-ieo-Pr,O) 
mp.1 28-129^0 

Elemental analysis for C sa H«CIFN 4 0 2 
CaJodJS: C, 66.07; H. 5.94; N, 11.01 
Found* 0. 66.06; H, 5.76; M, 11D1 
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Example 


R 1 


Physical properties 

fR«rrvs£alli7flti n a Ivant) 


46 




colorless crystals Gso-PrOH) 
mp,1995-200*C 

Elemental analysis for C^H^C^N^ ! 
Calcd.%: C. 59.74; H. 4.83; N v 9.95 


47 




colorless crystals Gso-PrOH) 
mpi165-217JS*C 

Elemental analysis for CnH^aF^O, 
CalodJt: C. 57.89; H, 4.51; N. 9.64 

c. llp ,j* t r» u7 aa- u A <afl* N 9 62 
rounav D/ Jio, n, 


48 


JO 


colorless crystals (AcOEt) 
mp.1 99.5-200.5*0 

Elemental analysis for C^H^CIMbO, 
CalcdA: C, 66.91; H, 6.15; M. 14.23 
Founds C. 65.77; H, 5.99; M, 14.25 


49 




coioriess prisms 

(AoOEt-n-Heptane) 

mp.182-183t 

Elemental analysts for C^H^CIN^ 
Calcd.* C, 85.91; H, 8.15; N, 14.23 
Found*: C, 65.95; H, 6.26; N, 14.24 


50 




colorless prisms (AcOEt) 

Bemental analysis for C^CIN^Q, 
Caicd.%: C, 65.91; H. 6.15; N. 14.23 
Found%: C, 85.87; H, 6.20: N t 14.23 




44 
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Example 


R 1 


Physical properti s 
(R crystallization solvent} 


5 






odorless crystals (MeOH) 


10 


51 


JX 


mp.179-188^ 

Elemental analysis for C 29 H S3 CIN 4 0 2 S 
Calc*.* C. 64.85; H. 0.19; N. 10.43 
Found* C. 64.82; H. 6.45; H. 10.37 








colorless crystals Geo— PrOH) 


13 


52 


JX' 


mp^03-203^t 

Elemental analysis for CjtHwCIFjN^ 






Calod.%: C. 6231; H, 5.41; M. 10.02 


20 






Found*: C, 62.24; H f 5.42; it, 9.99 








colorless crystals (AoOEt) 


23 


53 




mp.224-225% 

Elemental analysis for CuHmCI^O. 






CaJcdfc C, 72J01; H, 6.22; N, 9.88 
FoundS: C, 72jQ2; H, 821; M 9.92 


30 






colorless crystals Gso~PrOH) 




54 


JX 


mp.1 97-198^0 

Elemental analysis for C M H w CIN 4 0 3 


33 




Calod.%: C 70.03: H 6 06: N. 9.61 
Found* C, 60.83; H. 9M; H, 9.58 








colorless orystals (MeOH) 


40 






mp.1 965-187% 




55 


p 


Elemental analysis lor 0^1^01 H,0, 
CalodJU C, 64 A3; H, 6j08; N, 11.05 


43 






FoundS: C, 64 J3; H. 647; N. 11.68 



30 
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Example 


R 1 




Physical properties 
fRnfrvctnlfizatian solvent) 


5 
10 


56 


p 


Ma 


pale yellow crystals Gso-PrOH) 
mp p 165.5-186% 

Elemental analysis for CjyHw^O, 
CdcdS: C, 70.41; H. 7.00; N, 12.16 

CmiiwMC- n 70 32* N 7 19* N 12 13 


15 

20 


57 


p 


CI 


eoloriees crystals (MeOH) 

BemenUl analysis for C^HnCl^OjS 
GalcdJfc C. 62.83; H. 5.88; N. 1127 
hound*: u, e*v.//, n, e.ui, n, i 


25 


58 


p 


Me 


pale yellow crystals Gso-PrOH) 
mp.181 ^-1825^ 

Bamental analysis for CzMu* AS 
Calcd* C f 68JM; H f 6.77; N, 11.75 
round*, o, o/.oo, n, oj»» w» • • 


30 
35 


59 


p 


CI 


colorless crystals (AcOEt) 
11^,197-198^ 

Elemental analysis for <^H»ar4s0 2 S 
CeicdJt: C, 60.29; H, 5.67; N. 14JJ6 
Found*: O, 9v.vo, n, O-O*. w» io-o*» 


40 
45 


60 


p 


Ma 


colorless crystals (AoOEt-iao-Pr 2 0) 
mp,191-193 4 C 

Elemental analysis for C^H^N^S 
CaJcdJt: C. 65.38; H, 6.54; N, 14.66 
Found*: C. 65.34; H, 6.53; N. 14.43 


50 
55 






ox 
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Physical properties 

(RecrystslHzstion solvent) 

yellow amorphous solid 

MIR spectrum dCCDCIJppm: 

1 J)6-1.09(2HM1-3^1 i M>(1H.fn).140-1.45 ( 2H f m ) 

.1 .44<9rU).1 J2- 1 ^Ottrim)Z55-2.82(2H.m) f 3J05(3 

H.s)A0O-4.10l2H^i).4.82(2HXJ=7.5Hz) # 7^7--7-3O( 

2H.m),7J1(1H^J=7Hz).7.67-7J1(3H.m).8.14(1H p d. 

J=7.5Hz),8.24<1 H.dJ=7J5Hz) 

IR spectrum v(KBr)cm H :1692 

Mess spectrum m/cjggOg? 

colorless crystals (AoOEt) 
mpt 199-198*0 

Elemental analysts for C»HnF 5 N 4 0, 

Cated* G. 82.14; H, 5.21; N. 9.99 

Found*; 0. 82-07; H. SjSj M. 9.94 

p«Jo yellow orystels (AoOEt) 

mp,l 99.5-200.5*0 

Elemental analysis for CnHaM.0, 

Calod.1: C. 71 J1; H. 7 .05; N. 14J5 

Found* C. 7137; H. 7.14; N. 14.83 

oolorlees crystals 0\leOH-iso-FT»O) 
mp.177.5-17B*C 

□omental analysis for C^H^^O, 

CatodJ: C, 8830; H. 6.18; N. 10.40 

Found!; C. 68.89; H. 6.08; N. 10-37 

pale brown cryatala (AeOEO 
mp.193-194*C 

Elemental anaiyaia for CoHaNfOj 
CalodJk C. 7026; H. 724; N. 1524 
Founol; 0. 70.61; H. 7.18; N. 1521 
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Example 


R' 


R 1 


Physical properties 
(Recrystallization solvent) 


66 


H p 


CI 


colorless crystals (EtOH) 
mp.240-24 1 °C ( decomposition) 
Elemental analysis for C^HuCI^Oj 
Calcd* C. 62.43; H, 6D8; N v 17.47 
Found%: C, 62.48; H, 8.02; N, 17.51 


67 


-p 


Me 


ooloriess crystals (EtOH) 
mp ,228.5-230*0 (decomposition) 
Elemental analysis for C^H^O, 
Calcd.%: C, 67 JO; H, 7.00; N. 18.25 
Found%: C. 67.72; H, 6.93; N. 18.24 


68 


-p 


Me 


brown amorphous solid 

NMR spectrum tf (CDCI,)ppm:1.10-1.20(2H,m),1.4 
6(8H^) f 1.4O-1.60(3H f m),1.9O-1.98(2H ( m)A60-2.70( 
2n v m/iJ.u^vvn t 8/ l ii.oovon v a/i^.i#9^^« i wvcri,jii/ t ^-/^Vfc 
H.t.J=8H2),e.30(1H.t,J=2.5H2).B.52(1H.d.J=25H2).6. 
88(1 H.s).7.60(1 HX J=8Hz).7.67(1H,t. J=8Hj)A1 6(1 H. 
d,J=8Hz).8.23(1 H.d. J=8Hz) 
IR spactnim V(KBr)em' , :1B88 
Mass spectrum m/r473(M*) 
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Example 


R 1 


R 1 


Phvmnal nrnnartiea 

(Recrystaflization solvent) 


69 


/ M. 


C! 


yellow amorphous solid 

NMR spectrum d (CDC1j)ppm: 

1 .05-1 .1 5(2H, m),1 .40-1 .50(3H,m),1 .45(9H^).1 .83-1 .90( 

2H m).2 32(3H.s)JLB0-2 70(2H m) 4 0Q-4 10(2Hjn) 4 60 

M.65C2H ( m)Ji)e(1rU.t«.5Hz)7.51(1H.d ( J=5.5H2) f 7.6 

B-7.75UHM8.1 6(1 H.d„*=7.5Hz).8.24<1 H,d. J=7 5Hz) 


70 


Ma 


CI 


peJa yellow oryatals (EtOH) 
mp.192-193t 

Elemental analysis for C^CIN^S- 5/4H,0 
CalcdJl: C, 60.77; H. 6.33; N. 1050 
Found* C, 60.82; H. 6.08; N, 10.17 


71 


A. 


Me 


yellow amorphous solid 

nMit speotrum o Vwuoi^yppm. 

1 .02-1 .08GH,m) t 1 .44(9H,a) f 1 .44-1 .50<3H.m).1 .80-1 J0( 

2H^)^.31(3H^60-2.70X2H^)^I)6(3H f s).4i)0-4.05( 

2H.m),4J59(2HX J=7.5Hz).7.06(1 H.d. J=5.5Hz).7.40(1 HA 

J^.5Hz)7.60-7.65(2H,m) v 8.14(1H v d.J=^Hz) v 8JZ3(1rid,J 

=8 Hz) 

ut speoxrum KVivoryom .1000 
Mass spectrum m/z:490(M*) 


72 




Me 


pale yellow oryatals (AcOEt) 
11^.141-142^ 

ElementaJ analysis for C„H w N 4 0 t S- 1/4H,0 
Caicd.%: C, 67.92; H, 7.02; N, 11.31 
FoundV C. 67.86; K 8.84; N. 11 25 



Example 73 

tert-Butyl 4-[2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c]qulnolin-1-y0-ethyl]-1 -piperidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-(3-amlno-2-chloro-4-qulnolylamlno)-ethyl]-1 -plperidinecarboxylate 
and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dlchloroethane, 0.41 ml of triethylamlne waa added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dllsopropyi ether to give 0.57 g of colorless 
crystals. Recrystallizatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223*C 



Elemental analysis forCgjr^CIN^ 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 
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10 



75 



20 



25 



Example 74 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulfinylphenyl)-1 H-imidazo[4,5«]-quinolin-1 -yl]ethyl]-1 -piperidinecarboxylate 

[0096] To a suspension of 0.63 g of tert-butyl 4-[2^|oro-2-(4^ethyfthlo ; pheny1)-1 H ^fJ 4 '^ u ^ 1 j2 
ethylH -piperldlnecart.oxylate in 1 8 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise and the mixture was stirred at 50«C for 13 hours. The reaction solution was concentrated, and he 
^££rt£» silica ge. column chromatography using 1 ,2-dtehloroethane - methanol (10:1) as an eludng 
sTent to give 0 47 g of a colorless solid. Recrystalllzatlon from a mixture of teopropanol and water gave colorless 
crystals having the melting point of from 1 83 to 1 86*C. 



Elemental analysis for C 29 H3 3 CIN 4 0 3 S . 1/4H 2 0 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H, 6.06; 
H,5.90; 


N, 10.06 
IM, 9.91 



Example 75 

tert-Butyl 4-[2-[4«hloro-2-(4-methanesulfonylphenyl)-1 H-imidazo(4,5-c]-qulnolln-1 -yl]ethyl]-1 -piperidinecarboxylate 

r00971 To a solution of 0 40 g of tert-butyl 4-[2-[4<hloro-2-(4^ethyrmiophenyl)-1H-imidazo[4,5 <]quinolln-1-yll 
ethyll-1 -piperidinecarboxylate In 20 ml of 1 ,2-dichloroethane. 0.40 g of m^hloroperbenzoic acid was added port,onw«e 
2 by MM. and the mixture was stirred at mom temperature for 1 hour. The reaction mixture was n^zedwfth 
0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dtehloroethane. The extract was w^ed wrth satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The m due was 
waThed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. RecrystaWzatlon from 
methanol gave colorless crystals having the melting point of from 149 to Ise'C. 





Elemental analysis for CjgHgaCIN^S • 


1/4H 2 0 


30 


Calculated % 


C, 60.72; 


H, 5.89; 


N, 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N, 9.67 



40 



45 



50 



55 



Example 76 

4-Hydroxy-2-phenyl-1-[2-(4-piperidyl)ethyl]-1H-imidazo[4,5-c]quinoline 
[0098] Asolutionof871mgof4«h^^ 

N hydrochloric acid in 8 ml of 1 ,4-dloxane was refluxed for 3 hours. The reaction mixture was edited to P H 1 0 wrth 
10% aqueous sodium hydroxide solution, and added with potassium cartonate, and then extracted 
oeth2e.Theextractwasdri 

to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244«C. 



Elemental analysis forC^M 0 • 1/4H 2 0 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.55; 
H, 6.45; 


N, 14.86 
N, 14.77 



[0099] 



in accordance wfth the method of Example 76. the compounds of Examples 77 through 79 were obtained. 
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Example 


B 




m 


Physical properties 
(Reorystallization solvent) 


77 


CI 




2 


colorless crystals (MeOH) 
mp,269-280t (decomposition) 
Elemental analysis for C t4 H s CIN 4 0 
CalcdS: C, 68.48; H, 5.99; N, 13.31 
Found* C. 88.32; H. 6D7; N. 13.29 


78 


H 


-a 


1 


oolorless crystals [hydrochloride] 

NMR spectrum 6 (DMSO-d^pm: 

156(2H^.J=11.5Hz),1J4(2H.d t J=11.5Hz)^.10-2^ 

5(1 H.m) f 2.79(2H, q. J=1 1 .5Hz),3.24(2H,d. J=1 1 .5Hz), 

4-54(2H,d, J=7.5Hz),7.29(1 H.t, J=8Hz) .7.49(1 H,d.J= 

8Hz).7^0(1H f t ? J=8Hz) f 8.00(1H F d,^=8H2) r 8.38(1H^ 

).8J4(1H v brsX8J5(1HJ»rs)J 1.82(1H.s) 

IR spectrum V (KBr) cm- , .3544 l 322B,1692 

Mass spectrum m/z£82(M*) 


79 


H 


-a 


1 


odorless crystals [hydrochloride] 

NMR spectrum 3 (DMSO-dJppm: 

1 .65-1 .85(4H.m),2.00-2.1 5(1 H,m).2.84(2H,q, J=1 2H 

z).3.30(2H.d.J=M 2Hz>.4.1 8(2Rd. J=5Hz).4.5 1 (2rU. 

^7.5rb)J^7(1HXJ=«5rte),7-40-7.60(7H ? m) t 7J7 

(1 H.d,J=8Hz),8-31(1 H^) .10,63(1 HJ>rs),1 1 .58(1 rU) 

IR spectrum V (KBr) cm" , :3416,1672 

Mass spectrum m/c372(M*) 



Example 60 

tert-Butyl 4-[2-(4-phenoxy-1 H-lmidazo[4,5-c]quinolln-1 -yi)ethyl]-1 -plperidinecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-[2-(4<hloro-1H-imida2o[4,5K;]quinolin-1-yl)ethyl]-1-piperidinecarboxylate, 
1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20 # C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluting solvent to give 3.59 g of a colorless solid. Recrystalllzation from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5*C. 



Elemental analysis for C28 H 32 N 4°3 


Calculated % 
Found % 


C, 71.16; 
C, 71.10; 


H, 6.B3; 
H.7.10; 


N t 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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Example 








Physical properties 
(ReorystaJlization solvent) 


81 


H 




H 


colorless crystals (MeOH) 

mp.152.5-153.5T; 

Elemental analysis for C M H lt N 4 0 
Calcd* 0, 77.89; H. 8.54; N, 12.11 
Found*: C t 78.00: H. 8.29; N, 12.05 


82 


u 

H 




H 

n 


colorless orystals (AoOEt-iso-Pr 2 0) 
mp,187-189^C 

Calcd.%: C. 72.44; H. 832; N, 1332 
Found*: C. 7235; H. 8.26; M. 13.42 


83 


H 




F 


colorless crystals (CrWiso-PfjO) 
m Pr 20e.5-208°C 

Elemental analysis for CaHaFN^,- 1/8^0 
CaradJb C. 89.07; H. 535; N, 1239 
Found*: C. 89.11; H, 5.74: M 12.85 


84 


Ph 




H 


oolorless crystals (MeOrHao-Pr 2 0) 
inp.205-2073% 

Elemental analysis tor C 11 H M N«O t -1/2H,0 
CalcdJfc C. 74.53; H. 625; N. 1121 
Found*: C. 7432: H. 637; M. 11. 10 
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Example 


R 1 


R* 


R 8 


Physi al pr p rti s 
(RecrystalKzation solvent) 


85 


H 




F 


colorless crystals (AcOEt-n-Hexana) 
mp.1 33.5-1 35.5°C 

□omental analysis for C^H^F^O, 
CaJcdJ: C, 68.55; H v 6.37; N. 11.42 
Found*: C. 68.37; H. 6.47; N, 11.25 


B6 


Ph 




H 


colorioss crystals (iso-PrOH) 
mp p 207-208 l t 

Elemental analysis for C^H^^O, 
CalcdJt: C. 74.43; H 8.61; N. 10.21 
Found*: C. 74.38; H. 6.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum S (DMSO-dtJppm: 

1.64-1 .72(4H.m)^.55-2.58(4H,m) f 2.98(2H,t,J=7 

Hz) f 4.80{2H,t^7Hz).7^5-7.31(3Hjii).7.45-7.4 

8(2H,m).7.53-7.ro(2H f m) f 7.72(1H,d.J=7H2) f 8J29 

<1H,d p J=7Hz).8.37<1H B s) 

Mass spectrum m/c3580T) 



Example 88 

tert-Butyl 4-[2-(4-amino-1 H-imidazo[4,5-c]quinolin-1 -yl)ethyl]-1 -piperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4«{2-(4-phenoxy-1 H-imidazofrS-cJ-quinolin-l -yl)ethyl]-1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dllsopropyl ether to give 1 .88 g of colorless crystals. Recrystalllzation from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5 # C. 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.68 



[0103] In accordance wtth the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical properties 
(Recrystallization solvent) 








o lortass rystals (EtOH) 


5 


89 




mp f 191.5-192^C 

□amenta! analysis for C^HxyN, 
Calcd.%: C, 74.77; H, 7.06; N. 16-17 
FoundS: C. 74.87; H, 7.18; N, 18.08 


10 


90 




oolodess crystals (MeOH) 

mp.231 .5-232.5*0 

Elemental analysis for C^H^NjO 


15 




Calcd.%: C, 87.63; H f 6 SI; N, 20.76 






Found*: C, 67.48; H, 8.79; N. 20.63 








colorless crystals (EtOH) 


20 


91 




11^,166-187^ 

Elemental analysis lor ^to n ts*S KJ t 
CaJc<L%: C. 65.37; H, 8.86; N, 19.06 
Found*: C. 85.52; H, 6.78; N. 18.83 








.J. unllnw rrvntal* Ffum&rBtfll 


25 




a- 


(DMFH»o-Pr,0> 

mp,1 95-197^ (d«K»mpo«ition) 




92 


Qemental anelysis far C 1 ,H li N s -C 4 H 4 0 4 - 


30 




5/4H,0 

Calod.*: C. 57.20; H. 6.12; M. 16.88 






Founttt: C. 57.20; H. 6.23; N. 16.53 



35 



40 



S3 



Example 93 

tert-Butyl 4-[2-(4-dimethylamino-2-phenyl-1 H-lmidazo[4,5-c]quinolln-1 -yl)-ethyl]-1 -piperidinecarboxyiate 

[01 041 A mixture of 0.69 g of tert-butyl 4-p-(4-chloro-2-phenyl-1 H-lmidazo[4.5-cl-qulnolln-1 -yl)ethyl]-1 -plperldine- 
carboxylate and 7 ml of 50% aqueoua dlmethylamine eolution was alined in a sealed tube at 80*C of outer temperature 
for 2 hours The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diiaopropyl ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5'C. 



45 


Elemental analysis for GsoHsrNsOa 




Calculated % 


C, 72.12; 


H, 7.46; 


N, 14.02 




Found % 


C, 71.95; 


H, 772; 


N, 13.83 



so Example 94 

tert-Butyl 4-{2-[4-(4-methylplperazln-1 -yl)-2-phenyl-1 H-lmidazo[4,5-cl-qulnolln-1 -yl]ethyl]-1 -plperidlnecarboxylate 

[01051 A mixture of 0.80 g of tert-butyl 4-[2-(4-chloro-2-phenyi-1H-lmlda20-[4,5-e]qulnolln-1-yOethyl]-1 -plperidlne- 
carboxylate and 1 ml of N-methylplperazlne was stirred at 80'C for 8 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetat . The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 3 to 1-1) as eluting solvents, and washed with a mixture of dllsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzalion from ethyl acetate gave coloriess needles having the melting point of from 140 
to 141 °C 





Elemental analysis for C33H 42 N 8 0 2 


5 


Calculated % 


C, 71.45; 


H, 7.63; 


N, 15.15 




Found % 


C, 71 23; 


H, 7.65; 


N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



13 




25 



30 



35 



40 



45 
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Example 


R* 


Physical properties 
(Reorystallization s Ivent) 


95 


NHMe 


colorless crystals Qso-PrOH) 
mp.161-182t: 

Elemental analysis for CbHmMjO,- 1/2H»0 
Calcd* C. 70.42; H. 7.34; N, 14.18 
Found*: C. 70.31; H. 743; N. 13.95 


96 


a 


colorless crystals Gso-Pr t O) 
mp.162-162^°C 

Elemental analysis for C,,H«N,0, -1/2^0 
Calod.%: C. 71.51; H. 7.38; N. 13.45 
Found*: C, 71.73; H. 7.35; N. 13.09 


97 




colorless needles (MeOH) 
mp.171-172 , C 

Elemental analysis for CmHmNiOi 
Calcd.X: C. 73.44; H, 7.88; N, 12-98 
Found*: C. 73.44; H. 7.88; N. 12.93 


98 




colorless crystals Gso-PrOH) 
mp.189-190% 

□omental analysis for CnH^NjO, 
CalodJX: C. 70.95; H. 748; N. 1233 
Found*: C, 7142; H. 7.47; N. 12J4 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum d (COCIJppm: 

039-1.08(2Hjn),145-1.40(3H^«).1.43(9as),1.80-1. 

90(2H4n)450-2.80(2HjnU95-4J5(2H^).4.59(2H.t 

.^7SH2).4.98(2H^^=53H2).B.11(1H.tJ=55Hz).74 

4-748(1H.m).7.30-7.35(3Hjn).7.48ttH,d^75Hz).7. 

50-755(4H.m).7.80-7.85(2H^i).7J4-7.98(2H^) 

IR spectrum V (KBr) cm-' J438.1890 

Mass spectrum m/c561(M*) 
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Example 




Physical properties 


100 




pale yellow amorphous solid 

NMR spectrum 8 (COC^Jppm: 

1 M- 1 .08(2H.m),1 .30-1 .35(1 H,m),1 .38-1 .42(2H,m), 1 . 

43(9H f s) f 1.B3-1J0(2H^n)iJS7(2H,brs) f 3.98(2H f brs),4 

.61 C2HX J=7.5Hr).4 J9CZH t d. J=6Hz) ,7.33-7^5(1 H,m). 

7^9eH.d,^=6Hr) r 7.51-759(4H^i),7.64-7.87(2H,m) t 7 

J8-7.89(1H,m)7.96-7.97(1H^n)3^3(2H,d,J=6H2) 

IR spectrum V (KBr) cm' 1 3428, 1692 

Mass spectrum m/z362(M*) 


101 




pale brown amorphous solid 

NMR spectrum 8 (CDCI,)ppm: 

0.98-1.08(2H,mXl^&-1.40(3H.m),1.43(9H^),1^O-1. 

85(2H^)^^0-2.«K2H v m),3.79(3H^),3.90-4.00(2H v m 

) l 4.59(2HxJ=7.5Hr),4J7(2H f 4J=5^Hz) > 6.05(1Hi>rs) 

.8A6(2H,d,J=8^Hz)7^1(1HxJ=7.5Hz)J.40(2H.d.J= 

8^Hz)J.51-7.60<4H.m)7.60-7.e5(2H f m).7.94(2H i d f J 

=&5rlz) 

IR spectrum V (KBr) enT 1 £432,1692 
Mess spectrum m/z591(M+) 


102 


,0 

H 


colorless amorphous solid 

NMR spectrum 8 (DMSO-d«)ppm: 

0.87(2H,q, J=5Hr),1 .20-1 .35(3rLm),1 .36(9H.s),1 .75(2 

H f q,^=7^Hz)i^4(2H,tJ=12^H2)J.77(2H.d.J=12^H 

2) f 4.64(2HXJ=7.5Hz).6^9(1H t t,^=8Hz) > 7^4(2H,t^=8 

Hz).7.44(1H f tJ=7.5H2).7.56(1HXJ=7.5H2),7.60-7.67 

(3H.m).7.76-7J2aH^n) f 7.87(1H f d.J=7.5H2).8.16(1H f 

d,J=73Hz)3-24<2H t d f J=8Hz) l 9.03(1 tU) 

IR spectrum V (KBr) cm -1 2932,1 692 

Mass spectrum m/rf47(M*) 



Example 103 

4-Amlno-2-phenyM -{2-(4-plperidy1)ethyl]-1 H-lmlda2o(4,5-c]quinollne trtfluoroacetate 

[0107] A mixture of 0.30 g of tert-butyi H2-[4-(4^ethoxybenzylamino)-2-phenyl-1H-lmidazo[4 f 5-c]quinolin-1-y[] 
ethyl]-1 -plpertdlnecarooxylate and 9 ml of trtfluoroacetic add was stirred at 65 # C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with diisopropyl ether to give 0.31 g of pale yellow crystals. Recrystailization from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224*C. 



Elemental analysis for C^H^Nj • 2CF 3 C0 2 H - H z O 



Calculated % 


C, 52.51; 


H, 4.73; 


N, 11.34 


Found % 


C, 52.81; 


H.4.45; 


N, 11.61 
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Example 104 

1-[2-(4-Chloro-2-phenyl-1 H-imidazo [4,5-c]quinolin-1 -yl)ethyl]-4-piperidinone 

[01081 A mixture of 0.39 g of 1 -[2-(4-chloro-2-phenyM H-lmldazo[4,5-c]quinolln-1 -yl)ethyll-4,4-ethylenedioxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporatedto give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 
using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallizatlon from 
isopropanol gave colorless needles having the melting point of from 163 to 165°C. 



Elemental analysis for C 23 H 21 CIN 4 0 


Calculated % 
Found % 


C, 68.23; 
C, 68 26; 


H, 5.23; 
H.5.31; 


N, 13.84 
N, 13.78 



Example 105 

1 -{2-(4-Chloro-2-phenyl-1 H-lmldazo[4,5-c]qulnolln-1 -yl)ethylJ-4-plperldinone oxlme 

[01091 A mixture of 0.20 g of H2-(4<hloro-2-phenyl-1H-imidazo[4,5-c]qulnolln-1-yl)ethylH-piperidlnone. 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution', and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallizatlon from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207»C (decomposition). 



Elemental analysis for C^H^CI^G . 1/2H 2 0 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

tert-Butyl 4-[2-(2-phenyl-1 H-imidazo[4,5-c]quinolln-1 -yl)ethylH -plperidinecarboxylate 

[01 101 A suspension of 0.80 g of tert-butyl 4-[2-(4<hloro-2-phenyl-1 H-lmidazo-[4,5-c]quinolin-1 -yl)ethyl]-1 -plperidi- 
necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalytlcaJ * >?*<*^ * 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with dllsopropyl ether to give 0.49 g of pale yellow crystals. Recrystallizatlon 
from dllsopropyl ether gave colorless crystals having the melting point of from 138 to 139*C. 



Elemental analysis for C^r^N^ 


Calculated % 
Found % 


C, 73.66; 
C, 73.46; 


H, 7.06; 
H.7.21; 


N, 12.27 
N, 12.17 



[01 1 1] In accordance with the method of Example 1 06. the compounds of Examples 1 07 through 1 09 were obtained. 
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Examp! 


R* 


m 


Physical properties 
(Reorystallization solvent) 


107 




1 


colorless crystals [hydrochloride] 
(MeOH) 

mp,258-2fi1 *C (decomposition) 

Elemental analysts for 

C u H 1K N4'2Ha-HtO 
CalcdJ: C f 53.79; H. 6.21: N f 15.68 
FoundS: C, 53.49; H, 6.14; N, 15.67 


108 


"Ok 


2 


colorless crystals [hydrochloride] 

(MeOH-dCHtCHiCI) 

mp ,220-233% (decomposition) 

Bemerrtal analysis for 

C 17 H tt N 4 -2HCI-1/2H l O 
Calcd.%: C. 58.36; H, 6.40; M. 15.46 
Found* C, 56.38; H. 6.18; N. 1535 


109 




2 


oolorless crystals [hydrochloride] 

(MeOH-iso-Pr,0) 

mp J225-238 °0 (decomposition) 

Bementa) analysis for 

C^HnN^HCI-l/BHjO 
CeiodJl: C, 61.27; H, 7.41; N. 13.61 
Found%: 0. 61B3; H. 7.44; N, 13.50 



Example 110 

4-Chloro-2-phenyl-H2-(4-piperldyl)ethyl]-1H-lmldazo[4,5K:]qulnolir^ hydrochloride and fumarate 
[0112] A mixture of 3.64 g of 4«:hloro-2^henyl-H2-(N-triphe 

line, 30 ml of methanol and 1 0 ml of trrf luoroacetlc acid was stirred at room temperature for 1 hour The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trtfluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dichlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted Into hydrochloride In a conventional 
method. Recrystalllzatlon from methanol gave colorless crystals having the melting point of from 257 to 265°C (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recryetallization from methanol 
gave colorless crystals having the melting point of from 185.5 to 186.5°C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for C^H^CIN^ . HCI • H2O 



Calculated % 


C, 62.02; 


H, 5.88; 


Found % 


C, 62.08; 


H.5.77; 
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Fumarate: 
[0114] 



Elemental analysis for C^H^ 


CIN 4 • C 4 H 4 0 4 • H 2 0 


Calculated % 
Found % 


C, 61.77; 
C, 62.04; 


H, 5.57; 
H, 5.40; 


N, 10.67 
N, 10.70 



10 Example 111 

4-Phenoxy-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,S-c]quinoline trif luoroacetate 

[01 151 To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmidazo[4,5-c]-qulnolln-1 -yl)ethyl]-1 -piperldlnecarbox- 
15 ylate in 1 0 ml of methylene chloride, 1 ml of trtfluoroacetJc acid was added at room temperature, and the mixture was 
stirred for 1 5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and diisopropyl ether to give 0.36 g of colorless crystals. Reciystalllzatlon from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 216°C. 



20 


Elemental analysis for C^H^O • CF 3 C0 2 H 


. 1/8H 2 0 




Calculated % 


C, 61.44; 


H.5.21; 


N, 11.46 




Found % 


C, 61 .26; 


H, 5.05; 


N, 11.47 



25 Example 112 

4-Chloro-2-phenyM 12-(1 -piperazlnyl)ethyl]-1 H-imida2o[4,5-c]quinoline methanesulfonate 
[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4-chloro-2-phenyM H-M^ 

necarboxylate In 1 2 ml of 1 ,2-dlchloroethane, 1 .2 ml of methanesulf onlc acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. Recrystalllzatlon from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



30 



35 



Elemental analysis for C^H^CINs . 2CH 3 S0 3 H ! 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



40 



43 



50 



Example 113 

4-Amlno-1 -[2-{4-plperldyl)ethyl]-1 H-)mldazo[4,5-c]qulnollne hydrochloride 

r0117l A mixture of 1.57 g of tert-butyl 4H2-(4-amlno-1H-lmida2o[4,5<Jqulnolln-1-yl)ethy1]-1i>lperldlneMmoxylate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted wtth 
memylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethvl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as elutlng solvents, and washed with diisopropyl ether ogive 
colorless crystals Hydrochloride was prepared in a conventional method. Recrystallizatlon from ethanol gavecoloriess 
crystals having the melting point of from 243 to 244'C (decomposition). 





Elemental analysis forC-^H^Ns • HCI 


. 3/4H 2 0 




Calculated % 


C, 59.12; 


H, 6.86; 


N, 20.28 


55 


Found % 


C, 59.10; 


H, 6.83; 


N, 20.30 



[0118] In accordance with the methods of Exampl s 110 through 113, the compounds of Examples 114 through 186 



60 



were obtained. 
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5 



10 






Example 


R 1 


B 


m 


Physical properties (Recrystallization solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICH 2 CH 2 CI-AcOEt) 
mp, 253-256* C (decomposition) 
Elemental analysis for C 2 iH 19 ClN 4 
Calcd.%: C, 69.51; H, 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286°C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H f 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp,268-271 .5 # C (decomposition) 
Elemental analysis for 
C 22 H 21 CIN 4 -1/2C 4 H 4 0 4 -3^H 2 0 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


33 


117 


H 


H 


2 


colorless crystals (hydrochloride] 
(EtOH) 

mp ( 258-267 a C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.48; N, 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5 a C 

Elemental analysis for 

CnHieCI^-CFgCOaH-IMHaO 

Calcd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 48.76; H, 4.34; N, 11.89 



aX 
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Example 


Ri 


R2 


m 


Physical properties (Recrystallization solvent) 


119 


OH 


CI 


2 


pale brown crystals (CtCH 2 CH 2 CI-MeOH) 

mp,240-245°C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; n, n, io.«w 

Found%: C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H.5/4H 2 0 
Calcd.%: C, 51 .62; H, 5.31 , N, i^.u* 
Found%: C, 51 .82; H, 5.12; N, 12 22 


121 


CF 3 


CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235*C 
Elemental analysis for 
C 18 H 1B CIF 3 N 4 -CF 3 C0 2 H 
Calcd.%: C, 48.35; H, 3.85; N, 11 .28 
Found%: C, 48.31 ;H, 3.88; N, 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191 .5-192.5*0 

Elemental analysis for 

C23H 24 N 4 -2HCI-H 2 0 

Calcd.%: C, 61 .74; H, 6.31; N, 12.52 

Found%: C, 61.69; H, 6.51; N, 12.44 


123 


Ph 


CI 


3 


colorless fine needles[trif luoroacetatel 
(EtOH) 

mp,280-283 # C (decomposition) 
Elemental analysis for 
C^H-CI^.CFaCOjjH 
Calcd.%: C, 80.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N, 10.80 




Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride)(EtOH) 

mp,1 99-201 # C 

Elemental analysis for 

C 24 H 26 N 4 -HCI-7/2H 2 0 

Calcd.%: C, 61 .33; H, 7.29; N, 11.92 

Found%:C, 61.21;H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalllzatlon solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

C23 H 22CI 2 N4-CF 3 C0 2 H 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetate] 
(MeOH) 

mp,255-262°C (decomposition) 
Elemental analysis for C^H^CIIV CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5 03; N, 10.79 


id/ 




nflovJ 




mp,169-170°C 

Elemental analysis for C24H23CIN4O-I/2H2O 
Calcd.%: C, 87.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [trlfluoroacetate](MeOH) 
mp,260-268 # C (decomposition) 
Elemental analysis for C^HajCINj-CFgCOgH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 



30 



35 




40 



45 



50 
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Example 


nr 


IV 


Physi aJ properties 
(Recrystallization t IvenO 


129 


CI 


a 

H 


colorless prisms (MeOH) 
mp,1S1-193% 

Elemental analysis for C a H n CIN 4 
Galea jl: O, /U.o/, n, D-SM, w, 
Found*: C, 70.70; H, 6.08; N. 14.28 


130 


CI 


hiCX 


colorless crystals (AcOEt) 

mp f 1 56.5-1 57.5^ 

Elemental analysis for CaHnCIN* 
CaJcd.%: C, 70.67; H. 5.93; N, 14.33 
Founds C, 70.84; H. 5.92; N, 14,21 


131 


Ct 




colorless crystals (EtOH) 
mp,16»-171% 

□omental analysis for C^H^C^O 
Calod* C. 67.26; H. 5.38; M, 14.26 
Found* C, 67.31; H. 555; M, 14.32 


132 


CI 




colorless crystals [trifluoroacctate] 
(Iso-PrOH) 

mp.l 58-1 63"C (decomposition) 
Elemental analysis for 
C n H 14 CIM l -2CF 3 C0 1 H-3/2H I 0 
CaJcdJ: C, 49.06; H. 4.42; N. 10.60 
Found* C, 48.04; H. 4.41; N, 10.73 


133 


Ma 




pale brown crystals (AcOEt) 
mp,88-88% 

Elemental analysis for C^H^Ns-H^O 
CalccL* C, 71.44; H. 7.24; N, 17.36 
Found* C, 71.25; H. 7.23; N, 17.03 
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Example 





Physi aJ properties 
(Recrystallizati n solvent) 






colorless fine needles[fumarate](EtOH) 


4 OA 


H 1 


mp^61 -272*C (decomposition) 
Eiemental analysis for 
00^01^-1/204^04-5/2^0 


Calod.%: 0. 60.06; H. 5.86; N. 11.67 






Found* C, 60.07; H, 5.89; N. 11.80 




Specific rotation 

taVz-war (c=o.i.dmso) 






colorless crystals [trifluoroacetate] 






(EtOH) 

mp 2 1 5-221 % (decomposition) 


135 




Elemental analysis for 




OOC, 


CaHnCtrVCF.COjH 
Calcd.*: C. 59.00; H. 5.55; H 9 1 1 .01 




Found* C, 58.85; H. 5.63; N. 11.05 






pale brown crystals [trrfluoroacatate] 


136 




(MeOHHso-PrOH) 
mp,225-232"C (decomposition) 
Elemental analysis for 






CaHMCIhU-CFjCOjH 
CalcdJL- C, 58.24; H, 5.29; N, 11.32 




FoundS: C. 58j09; H. 5.29; N. 11.32 


137 




pais brown crystals [trifluoroaootats] 
(EtOH) 

mp.224-2245t 
Bsmsntal analysis for 
CHnCIH^S-CF.CO^I-a^HtO 
Caled* C. 51 .35; H. 4.68; N. 10.41 




Founds: C. 51.85: H, 4.32; N. 10.16 
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Example 


pi 


Physical prop rtias 
(RecrystaJlization aolvant) 


5 






colorless crystals (AoOEt) 








mp t 130-131°C 


10 


138 


nr-Bu 


Elemental analysis for C 21 H z7 aN 4 
CalcdA: C. 68.00; H. 7.34; N. 15.10 
Found*: 0. 67.76; H. 7.59; N, 14.96 








colorless crystals [trifluoroacetata](EtOH) 








mp t 139-139.5 € C 


15 


139 


X) 


Elamantal analysis for 
CaHaCI^-S^CF.COjH-r^O 
Calcd.*: C. 53.29; H. 5.59; N, 9.58 
Found*: C. 53.23; H, 5.33: N. 9.56 


20 


140 


Bn 


pale brown crystals (AoOEt-iso-Pr,0) 

mp f 230-234 a C (decomposition) 

Elemental analysis for 0,4^01^-1/4^0 
Calcd*: C. 70.40; H, 8.28; H t 13.68 
Found*: C, 70.41; H, 6J27; N. 13.54 


25 


141 




pale yellow crystals [mothaneeuifbnate] 
(MeOH) 

mp.196-207°C (decomposition) 
Elemental analysts for 


30 






CmHbCUV 2CH,S0,H- HjO 
Calcd,*: C f 51.71; H t 5.82; N. 8.93 
Found*: 0, 51.59; H. 5.42; N. 8.87 



35 



40 




45 



55 
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Example 


R 1 


Physical properties 
(Recrystaltization solvent) 


142 




colorless crystals [fumarate](MeOH) 
mp.224-229% (decomposition) 
ElementaJ analysis for 

Calcd.%: C, 62.39; H. 5.80; N, 10.39 
Found*: C # 62.46; H, 5.51; M, 10.42 


143 


xr 


colorless orystais [fumarate](EtOH) 
mpjl 3.5-21 6% (decomposition) 
ElementaJ analysis for 
C M HbCIN 4 0-C«H l 0 4 a 1/4H s O 
Calcd.%: C. 62.10; H. 5.49; N. 10.35 
Found*: C. 61.94; H. 5.45; N. 10.30 


144 


XT 


colorless orystais [trifl no rose state] 

(MeOH-iso-Pr s O) 

mp^53-257°C (^composition) 

Bemental analysis for 

C^HmCI^S • CF a CO,H • 1/2H,0 
CaJod.X: C. 55.76; H. 436; N. 10.00 
FoundS: C. 55.67; tt 4.59; N. 9.99 


145 


XX" 


odorless crystals [trifluoroaoetate](EtOH) 

rap^l 8-225% (decomposition) 

ElementaJ analysis for 

(^HadN^OS-CF^COjH 
CaJodJL' C. 55.07; H, 4.62; N. 9.88 
Found%: C. 54.91; H. 4.69; N, 9.77 


146 


xr 


colorless crystals [trifluoroacetate](MeOH) 

mp.270-277% (decomposition) 

Bemental analysis for 

CmHssCIH^S - CFjCOjH 
Calcd.%: C, 53.56; H, 4.49; N, 9.61 
Found* C, 5331; H, 430; N, 9.62 
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Example 


R' 


Physical properties 
(Re rystallization solvent) 


5 
10 


147 




colorless crystals [fumarata](EtOH> 

mp, 1 92-1 98% (decomposition) 

Elemental analysis for CaHaCIFnU-C^^-HjO 

Calcd.*: C, 59.72; H. 5-20; M, 10.32 

Found%: C, 58.81; H. 5.07; N. 10.33 


15 


148 


JX 


coloHess crystals [fumarate](MeOH-iso-PrOH) 

mp,1 84-1 87"C (decomposition) 

Elemental analysis for CnfcClrTlt-CjHtO^HsO 

Calcd.*: C, 59.72; H, 5.20; N. 10.32 

Found*: C f 80.00; H. 4.91; N. 10.34 


20 


149 




colorless crystals [fumanrte](MeOH) 

mp^04-209°C (decomposition) 

□omental analysis for CnHaCIFI^- 04^04-^0 

Calcd.*: C, 59.72; H, 5.20; N. 10 22 

Found* C. 5953; H. 4.92; N. 10.41 


25 
30 


ISO 




colorless crystals [trifluoroacetate](EtOH) 

mp.260-263% (decomposition) 

Elemental analysis for CaH^CIF^-CFaCOaH-HjO 

Calcd.*: C, 50.47; H. 3.73; N, 9.42 

Found*: C. 50.33; H. 353; N, 951 


35 


151 


if 


colorless crystals [tnfluoroacetate](MeOH) 

mp i 25»-261 < t: (decomposition) 

□omental analysis for Ca^.aF,^- CF,CO t H 
Calcd* C. 50.48; H. 3.22; N, 9.42 
Found*: C. 50.28; H t 3.28; N, 9.46 


40 

45 







50 



55 
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Example 




Physical properties 
fRfmruvtalliTfltian safvarrt) 


5 

10 


152 


JO 


colorless crystals [mothanesuffbn*t»] 

(EtOH) 

mp.1 95-202% (decomposition) 
Bemantal analysis for 
CaHaCINB-CHjSOjH-SMHxO 

Found*: C, 54.13; H, 5.45; N, 13.63 


13 
20 


153 




coloriess orystals [fumarate](MeOrf-EtOH) 

mp.181-1 85^°C (decomposition) 

Elemental analysis for 

C n H a aN i -C 4 H 4 0 4 -H x O 
CslcdJ.: C, 59.37; H, 5.37; N. 13.31 
hounov 99.li/, n, 9.1 1, n, u.os 


23 


154 




pale yellow fine needles [trifluoroacetate] 
(EtOH) 

mp v 1 97.5-204% (decomposition) 

Elemental analysis for 

r* u PJM.-RF nn.M-1/AH.o 

CalodJk C. 58.47; H, 4.64; N. 13.72 
Found* C. 56.45; H. 438; N. 13.72 


30 
35 


155 




cdorieaa crystals [tnflucroacetate](EtOH) 

mp r 250-255% (decomposition) 

Elemental analysis tor C^H^CIIV CF,C0 2 H 

■ . r* fij no. u A oft. M 0 A4 
OSiCOJfc. w» o^jue, n, *«oo, n. w.o^ 

Found!: C. 63 j81: H. 4.92; N. 9.63 


40 


156 




colorless crystal* [trifluoroacetstoKEtOH) 
mp.144.5-145.5X 
Qemontsl analysis for 
C a H D aH,0-CF,C0 1 H-3/2H 1 0 
CaJod.* C. 59.66; H. 5.0t; N, 8.96 
; Found*: C. 59.44; H. 4.71; N. 9.04 


45 
50 






55 
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Example 




Physical properties 
(Recrystallizati n solvent) 


157 


XT 


pale green crystals[trifluoroacetate](EtOH) 

mp.174-175°C 

□omental analysis for 

C,4HaCIF,N 4 - CFaCOtH-SAHjO 
Calcd* 0, 52.44; H. 4.32; N, 9.41 
Found*: C. 52.54; H. 4.19; N, 9.53 


158 


P 


colorless crystals [trifiuoroaceUta](MeOH) 

mp.231 -241 % (decomposition) 

Elemental analysis for 

Ch HnCll^O ■ CF a CO,H- 1 /2H x O 
Calcd.*: C, 54*2; H. 4.60; N. 11.12 
Found*: C. 54.73; H. 4.42; N. 1111 


159 


P 


colorless crystals [trifiuoroacetate](EtOH) 

mp.2 56-261 (decomposition) 

Elemental analysis for 

C^HjtCI^S- CF,CO a H- 1/4HjO 
Calcd*: C. 53.59; H f 4.40; N. 10.87 
Found*: C, 53.53; R 4.33; N, 10.90 


160 


h 


colorless crystals [trifluoroacotate](MeOH) 

ntp r 270-273°C (decomposition) 

Elemental analysis for 

CaHnCIM, - CF,CO t H - 1/2H»0 
Calcd*: C. 52.44; H. 4.60; N, 16.68 
Found*: C. 52.15; H. 4.74; M. 16.95 


161 


p 


pale brown crystals [trifluoroaoetate] 

(EtOH-EtjO) 

mp,203-2Q3.5°C 

□omental analysis for C^HjoCINiS-CFjCOjH 
Calcd.*: C, 51.81; H v 4.13; N, 13.68 
Found*: C. 51.48; H, 4.22; N. 13.52 
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Example 


Ml 

R 1 


Physi at properties 
(RecrystaJlization solvent) 


5 


162 




pale yellow crystals [hydrochloride]0so-PrOH) 

mp.245-249% (decomposition) 

Elemental analysis for C I4 H M FN 4 -2HCI -3/4^0 
CaJcd.%: C. 60.70; H. 6.06; N. 11.80 
Found!: C. 60.81 : H. 5J3; M. 11.72 


10 






coloriess crystals [hydrochloride](EtOH) 


13 


163 


' >r r 
F 


NMR spectrum 6 

(DMSO-tOppm:! .30-1 .40(2H,m),1 .55-1 .70(1 H.m).1 .70 
-1.80(4H f mU.6^2.80(2H f m) ( 3.10-3^5(2H.m),3.17(3H 
,s),4.73(2rl,t. J=7.5Hz),7 .97(1 HAJ=7.5Hz).8.04(1 
7 JHz)*.5M.65ttH,m),8.84<1 HJ)rs).9.06(1 HJsrs) 


20 






pale brown crystals (AoOEt) 
mp.17B-177.5"C 




164 




Elemental analysts for C^HaN. 
CaJcd.%: C f 74.36; H. 8.78; N. 18.85 
Founds C. 74.09; H, 6 JO; N. 18.68 


23 


165 




odorless crystals [hydrochloride] 

(MeOH-iso-PrOH) 

mp,>300 a C 

Elemental analysis for C^H»F,R,-2HCI- 1/2H z O 


30 




CalcdJ.: C. 57.70; H. 5.42; N. 10.77 
Found* O, 57.72; H, 5.12; N, 10.79 


33 


166 


P 


pale yellow crystals Gso-PrOH) 
mp.1 66-1 67*0 

Elemental analysis for Cnrl^O-HiO 
CalcdJ.: C, 09 .82; H. 6.92; N, 14.80 
Found* C, 89-53; H. 6.97; M, 14J59 



40 



43 




55 



71 
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Example 


R 1 


Physical propertie 
(Recrystallization solvent) 


5 

10 


167 




colorless orystals [hydrochl ride] 

(EtOH) 

mp.218-219^C 

Elemental analysis for ChHmIVSHCI 
Calcd.* C. S3.68; H. 5.79; N. 17.89 
Found* C. 53.63; H. 6J11; N. 17.89 


15 

20 


168 


p 


peJe yellow orystals [hydrochloride] 
(MeOH) 

mp .293-298% (decomposition) 
Elemental analysis for 

Calod* C. 53.84; H, 5.81; N, 14.95 
FoundX: C, 53.59; H, 5.71; N. 14.82 


25 


169 


p 


pale yellow orystals [hydrochloride] 
(EtOH) 

iH> ? 19e-199 0 C 
Elemental analysis for 

Caled.* C. 52.48; H. 6.41; M. 11.13 
Found*: C. 52.44; H, 6.68; M, 11.13 


30 
35 


170 


p. 


pale yellow orystals [trifluoroacetate] 

(EtOH) 

mp.228-229% 

Elemental analysis for 

C a H a N 4 S*3/2CF,CO z H« 1/2H,0 
Calod.%: C, 54.73; H, 5.03; N. 9.82 
Found%: C, 54.46; H. 4.91; H. 10.00 


40 
45 


171 


p 


pale yellow crystals [hydrochloride] 
(EtOH) 

mpi74-277 c C (decomposition) 

Elemental analysis for 

CaHn^S^HCI-S/^O 
Caled* C. 56,84; H. 6.33; N. 1153 
Found* C, 56.79; H. 6.11; N. 1151 



50 



oX 
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Example 


R 1 


R* 


Physical properties 
(Recrystatfization olvent) 


172 


a. 


CI 


oolorieas crystala [trifluoro acetate] 
(EtOH) 

mp,188-190 , fc 

Elemental analysis for 

CnHnCIN 4 S-3/2CF,C0 2 H 
CalodJl: C. 51.59; H. 4.24; N. 9.63 
FoundS: C. 51.54; H. 4.29; N, 9.65 


173 


* 

) 


Ma 


CI 


oolorfeaa orystals [tnffuoroacetate] 
(EtOH) 

mp, 194-1 95*C 

Elemental analysis for 

CnHaCI^S ■ 5/40F,CO t H 
Calod-S: C, 53.16; H v 4.42; N, 10.12 
FoundS: C. 53.18; H, 4.39: N, 10.39 


174 


HN 


0 


Me 


pale brown orystals [hydrochloride] 
(EtOH) 

mpj245^24«.5X: 

□omental analysis for 

C B H lg N i -2HCI-3/2H,0 
CalodJfc C v 57-52; H, 6.58; N v 15.24 
FoundS: C. 57.65; H, 6.33; N. 15.23 


175 


Heft 


P 


Me 


pals brown orystals [hydrochloride] 
(EtOH) 

mp,224-225lC 

Elemental analysis for 

C n H S7 N B -2HCI*5/2H l O 
CalcdJfc C. 56.21; H, 6.97; N, 14.25 
FoundS: C, 55.95; H, 6.70; N. 14.23 


176 


H 


.XT 


oolorieas prisms [trifluoroacetate] 

(EtOKHso-PrjO) 

mp.1 893-1 9ZJS*C 

Elemental analysis for 

CnHaFN^-CFjCOjH 
Calcd.S: C. 59.52; H, 4.80; N. 11.11 
FoundS: C. 59.41; ft 4.89: N. 11.18 
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Exarapl 


R 1 


Physioal properties 
fRacrvstallization solvent) 


177 


OPh 


colorless crystals [trifluoroaoetate] 
(EtOH) 

mp.21 4.5-21 5.5*C 
Elemental analysia for 
CH^N^' CF,CO,H- 1/2H,0 
Calcd.%: C, 85.14; H. 5.29; M. 9.80 
Found!: C. 85.40: H. 5.07; N. 9.85 


178 


NHPh 


colorlese crystals (MeOHHao-PrOH) 
mp,191-194°C 

Elemental analysis for C^H^N, 
CalocLS: C. 77.82; H. 653; N. 15.65 
Found*: C. 77.78: H. 859; H, 1556 


179 


NHMe 


pale yellow crystals [hydrochloride] 

Gao-PrOH) 

mp^09-210°C 

Elemental analysia for 

CalodJI: C, 58.83; H. 6.69; N. 14.29 
Found*: C. 58.88; H, 6.51: N. 14.13 


180 


NMat 


colorless crystals Diydroohloride] 
(MoOH) 

mp^05-206^C 

Elemental analysis for 

CHaN,-2HCI-5/2H,0 
Calod.%: C. 58.02; H, 7.01; N. 1353 
Found*: C. 58.01; H, 7.02: N. 13.50 


181 




naiarlMB crystals [hydrochloride] 
(EtOH) 

mp.210-212% 

Elemental analysis for 

C V H»IV2HCI'H 1 0 
Calcd.%: C, 62.15; H, 8.62; M. 13.94 
Found*: C. 61.99; H. 6.44: N. 13.85 
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Example 




Physical properties 
(Recryatallizstion solvent) 


182 


NHBn 


coJorieis crystals [hydrochloride] 

Gso-PrOH) 

11^,244-245^ 

Elemental analysis for 

0^,^^01-3/4^0 
Calcd.X: C. 65.75; H, 6.35; N, 12.78 
Founcft: C. 65.81; H, 6.13; N, 12.68 


183 




pale yellow crystals [hydrochioride] 
(EtOH) 

mp.190-193°C 

Elemental analysis for 

C«.VV3HCI-2H,0 
Calcd.%: C. 57 IB; H. 8.13; N, 13.82 
Found*: C, 57.46; H. 5.98; N, 13.77 


184 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp r 231.5-232 < t 

Qemental analysis for 

GalW^ a 3Ha-3/4HkO 
Calcd.%: C. 58.23; H, 8.72; N. 14.55 
Found* C 58.12: H. 6.93; N, 14.46 


189 




colorless noodles [hydrochloride] 
(EtOH) 

mp.187-189% 

Qomentai analysis for 

CH M N,'2HOI-3/4H t O 
Colcd.l: C. 83.93; H. 6.99; N, 13.31 
Found!: C. 84.05; H. 6.83; N. 13.32 


188 




colorless crystals [hydrochloride] 

(EtOH-iso-PrOH) 

mp,194-195 a C 

Qomentai analysis for 

CnHnNjO • 2HCI • 3/2H,0 
CalodJk C. 59 .89; H. 6.70; N. 12.93 
FoundS: C. 59.72; H. 6.64; N. 12.85 



Example 187 

1 -[2-(N-n-Butyl-4-plperidyl)ethyI]-4-chloro-1 H-lmida20[4,5-c]qulnollne hydrochloride 

[01 19] To a suspension of 1 .20 g of 4-chloro-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo-[4,5-c]quinoline trifluoroacetate and 
0 77 g of potassium carbonate In 6 ml of N.N-dlmethytformamide, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. Trie extract was washed successively with water 



75 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pal brown liquid. The resulting 
liquid was dissolved in tetrahydrof uran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared in a conventional method. Recrystallization from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158«C. 



Elemental analysis for C^H^CI^ ■ 2HCI . 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.60; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



10 

Example 188 

1-[2-(N-Acetyl-4-plperidyl)ethyl]-4-chloro-1H-imldazo[4 I 5-c]quinoline 

is [0120] To a solution of 0.60 g of 4-chloro-1 -[2-{4-piperidyl)ethyl]-1 H-imidazo-{4 t 5-c]quinoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and dlisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and dlisopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 86.5 a C. 



Elemental analysis for C 19 H 21 CIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5 93; 
H, 5.87; 


N, 15.70 
N, 15.61 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



35 




76 
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Example 




B 




m 


Physical properties 
(RecrystaJfization solvent) 


5 












ooloriesa erystaJa Gao-PrOH) 




189 


Ph 


H 


"Ok 


2 


nm 1 67-1 68% 

Bemental analysis for C^H^CI^ 












CalcdJ: C. 71.19; H, 6.22; N. 13.84 


10 












Found*: C 71 00- H. 6 18* N 13.56 












ooloriesa crystals [hydrochloride] 


15 




u 

1 I 


• ci 


B ""CX 


2 


mp.235-248% (decomposition) 

Bamflirtfll iwiKwiw far 












C I4 H l4 Cl 1 N 4 - HCI - 1/4H,0 
Calcd.*: C, 60.01; H. 5.35; N, 11.88 
FounrfV C 60 01' H 5 62 N 11 67 


20 












colorleaa crystals [hydrochloride] 
(EtOH) 




191 


H 


H 




1 


mp,248-257*C (ds composition) 
Bemental analysts for 


25 










r u CIN. • HCI - 1 /4H.O 
CaJcd.1 C v 63J6; H, 5.72; N, 12.97 
Founds C. 63.98; H. 5.80; N, 12.93 


30 


182 


Ph 


H 


-a 


2 


ooloriesa oryataJs (CHjOj-'rso-P^O) 
mp,154.5-160"C 
Elemental analysts for 
CsHtsdnUO-l/SHtO 
Calcd.%: C, 69.00; H, 5.85; N, 12.87 


35 












Found 1 !: C f 68.78; H. 5.78: N. 12.71 



r3 — ( CH l)m-^ ^ 

0$ 



50 
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Example 


R 1 


m 


Physical prop rties 
(RecrystaJlization solvent) 


5 








colorless crystals [hydrochloride] 










(MeOrHso-Pr,0) 




193 


B "Ok 


1 


mp ,269-280% (decomposition) 
Elemental analysis for 


10 






C tt H M N«-ZHCI-3/4HyO 
CalcdJ: C, 62.37; H. 8.28; N. 12.85 
Found*: C. 82-36; H, 8.45; N, 12.60 










colorless crystals [hydrochloride] 


15 








(MeOH-iso-Pr 2 0) 




194 


B ""CX 


2 


mp, 1 50-158% (decomposition) 
Elements] analysis for 








C^HmN^HCI-I^HiO 


20 








Calcd.%: C f 63.71; H, 6.48; N. 12.38 
Founds C, 63.90; H. 8.88; N. 12.11 



Example 1 95 

25 

4-Ch1oro-H2-[N-(4-fluorophe^^ 

[0122] To a suspension of 0.50 g of 4-chloro-1 -[2-(4-plperidyl)ethyQ-1 H-lmida20-[4,5-c]qulnollne trtf luoroacetate and 
0.32 g of potassium carbonate In 2 ml of N,N-dlmethyrformamide, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 
30 ride in 3 ml of N,N-dimethylformamide was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystalllzatlon from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 1 75 to 1 78.5'C. 



Elemental analysis for C^H^CIFrVJjS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



40 

Example 196 

1^2-(N-MethanesulfonyM-pipericryl)eth 

45 [0123] To a solution of 1 .00 g of 4-phenoxy-1 -{2-(4-piperidyl)ethyl]-1 H-lmidazo-^.S-clqulnollne trifluoroacetate and 
0.57 ml of triethylamlne in 10 ml of methylene chloride, 0.16 ml of methanesutfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 

so ether to give 0.80 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76°C. 





Elemental analysis for C24H26N4O3S 




Calculated % 


C, 63.98; 


H, 5.82; 


N, 12.44 


55 


Found % 


C, 64.01; 


H, 5.96; 


N, 12.28 



[0124] In accordance with the method of Example 196, the compounds of Examples 197through 199 were obtained. 
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Example 




Physical properties (Recrystal!i2ation solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5-202°C 

Elemental analysis for C3oH 30 N 4 0 3 S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEMso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for CjflHjgN^ \ 
CakxJ.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,brB),1 .50-1 .70(1 H,m),1 .78(2H > brs) l 2.00(2H,q 1 J= 7.5Hz),2.81 (2H,brs),4.23(2H f 
brs),4.63(2H l t,J=7.5Hz),5.1 3(2H l s),7.25(1H,t l J=7Hz) l 7.30-7.40(5H l m) I 7.39(2H,d l J=: 7Hz). 
7.44(2H,t,J=7Hz),7 50(1 H,td,J=8.5,1 Hz), 7.57(1 H,t d,J=8.5 t 1Hz),7 90(1 H,dd,J=8.5 t 1Hz) I 
7.94(1 H,S) ( 8.04(1H, dd,J=8.5 f 1Hz) 
IR spectrum v (liq.) cnv 1 :1 698 
Mass spectrum m/z:506(M+) 



Example 200 

4-[2 -(4-Amino-1 H-lmidazo [4,5-c]qulnolln-1 -yl)ethyl]-N-methyl-1 -plperidlne-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]-quinollne and 0.37 g of methyl- 
Isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystaillzatlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 8*0. 



Elemental analysis for C 19 H3 4 N e S • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C ( 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Chloro-2-phenyM H-lmldazo[4,5-c]qulnolln-1 -yl)ethyl)-N-methyM -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
Recrystaillzatlon soiv nt: methanol 
mp; 215-220*C (decomposition) 
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Elemental analysis for C 2 5H 2 eCIN 5 S 




Calculated % 
Found % 


C t 64.71; 
C, 64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

H 2-(1-Amidino-4-p^^ 

, n7C(1flf A-nhinm 9 nhenvl-l^^-DiperidyOethyn-IH-lmldazo-^.S-clqulnoline, 0.40 g of 1H- 

«y«tal8 havfnfl the iraWng point ot ftwn 270 10 273*C (decomposition). 



Elemental analysis for C^H^CINe • HCI ■ 1/2H 2 0 


Calculated % 
Found % 


C, 60.25; 
C ( 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



) 



5 



r01291 As an example of the excellent effects of the compounds according to the present Invention, experimental 
£5 J£££2£ against product of TNF- a end IL-1 P in human ce.te will be shown be,ow 

1 Preparation of blood cells for culture 
mL 

2. Preparation of test compounds 

from10- 10 Mto10- 5 M. 

3, Treatment of cells with medicaments 

was covered wit. a plastic lid and Incubated at 37*0 for 16 hours In an atmosphere of 5% C0 2 . 
4 Determination of human TNF-a and hu man IL-1p 

ing process, a tetramethylbenzidlne solution tu/\r\uj wa* ouuu measured by a 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and thlrd-antlbodys and the standard for the calibration curve, respectively. For determination of human 
5 IL-1 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat tgG (Chemicon International), and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1 : 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


64 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (ujtioI/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearty Indicate that the compounds of the present invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

53 1 . A 1 H-lmidazopyridlne derivative represented by the following general formula or a salt thereof: 



81 



EP 1 104 764 A1 



R 3 -(CH 2 ) mN 



10 



15 



20 



25 



30 



33 



40 



43 



OX 



wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substrtuente 
tUSmSZ which may be substituted, a styryi group which may be substituted or an ^0»^*my 
ll one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen torn, JJJJ «J«* 
an amino group which may have one or two substituents. a cyclic amino group wh«h may be subsWuted. or a 
ThenZgrnup which maybe substituted; ring A represents a homocycllc or a heterocyclic ring , whk* , m ay b e 
subsid wim one or more alkyl groups, alkoxyl groups, or halogen atoms; R3 represents . "MJ^S; 
containing heterocyclic groupwhich may besubstituted;andmrep^^^^ 
R3 represents unsubstituted piperidino group, at least one of and R« is not hydrogen atom. 

2. A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 



wherein Ri represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substttuents 
™Z Zw 7oup which may be subsdtuted, a styry. group whfeh may be substituted or an aryl 
na^one or more substitute**; R 2 represents hydrogen atom, an alky, group, a ^^^SlSTi 
an amino aroup which may have one or two substituents, a cyclic amino group wh.ch may be substituted, or a 
phenol gmup S maybe substituted; ring A represents a homocycHc or heterocyclk: ring which maybe sub- 
Eed wfth one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3 
VSm^S^Lgm atom, an alky, group, benzyl group, triphenyfrnethyl group, an alkano* group which may 
be lubsthuted an alkoxycarbonyl group, benzyloxycarbonyl group, a thlocarbamoyl group whteh may be substi- 

^^S! i —r atom, nKrogen atom, a group represented by NH. or a s.ngie bond; and n 
represents an Integer of from 0 to 2. 

3. Thecompoundorthesaltmereofac^^ 
ring. 

4. A medicament which comprises as an active ingredient the 1 H-imldazopyridlne derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used tor preventive or therapeutic treatment of a disease in which 
so a cytokine Is mediated. 
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The amirutioo of 3-nitro-I,5-naphthyridines by liquid ammonia potassium 
permanganate 1 : . A new and convenient animation method 

M. Wiuniak. fl. C. van der PlasV VI. Toarala and A. van VeWhui/eo 

Lahttrutnrv Organic Chemistry. Agricultural University. Waacninaen. Ttte Netherlands 
t Received June 3rd. I9HS ) 



NaCI): 
.. 20H. 
arum). 



Abstract. Treatment of a solution of 3-nitro-2-X-l.5-naphthyridines (X - H. OC,H,. CI NH„ 
OH) in liquid ammonia with potassium permanganate gives the corresponding 4-amino-3-nitro^ 
-2-X-l,5-naphthyridines in moderate to good yields. 

From ( H NMR spectroscopy, good evidence has been obtained for the intermcdiacy of 4-amino- 
l.4-dihydro-3-nitro-2-X-l.5-naphthyridine5 in these amination reactions. 
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In several recent papers we have shown thai diazines 
(pyrtdazine, pyrimidine, pyrazine and some of their 
derivatives 3 ) and naphthyridines 1 "* can easily be converted 
into amino compounds on treatment with potassium 
amide/liquid ammonia/potassium permanganate. For ami- 
nation of highly electrophilk compounds, such as tetra- 
zines 5 , pteridines*, 3-nit^o-l,6- , •• and 3-nitro-l,8-naph- 
thyrtdines 7 ". potassium amide is not required; liquid 
ammonia/potassium permanganate (LAP) is found to be 
effective for amination of these substrates. The amination 
of the 3-nitronaphthyridines leads to 4-amino-3-nitro-l,6» 
and 4-amino- 3-niux>-l,8-naphthyridines, with no trace of 
the corresponding 2-amino-3-nitronaphthyridines being 
obtained. The exclusive formation of the 4-amino com- 
pounds was explained by the fact that the formation of the 
C-4 c adduct, 4-amino- l,4-dihydro-3-nitronaphthyridine, 
is preferred over that of the C-2 a adduct, 2-amino-l,2- 
dihydro-3-nitronaphthyridine, due to its higher thermo- 
dynamic stability *- 7 * B . 

In order to extend the scope of the application of this new 
reagent LAP, we investigated the amination of a number 
of 3-nitro-2-X-I,5-naphthyridines (la-le, X - H, OEt, 
a NH a , OH). As shown by »H NMR spectroscopy, all 
of the compounds la-le undergo covalent addition at C-4, 
when dissolved in liquid ammonia, to give the 4-amino- 1,4- 
-dihydro-3-nitro-l,5-naphthyridines (2a-2e) (see Table). 



ax -ox -ax 



•)X-H; k)X-OC,H 5 ; c)X-Cl; d)X-NH a ; 
e)X-OH 



Part 20 of The Chemistry of Naphthyridines". For part 19 
see M. Wozniak. H. C. ran drr Plas. M. Tomida and A. mm 
VeldkmzeK Reel Trav. Chim Pays-Bas 102, 359 (1913). 
Part 37 of ~e-Adduci Formation". For pan 36 see ref. 1. 
H. Horn and H.Cvander Plas. J. HeterocycL Chem. 19, 1285 
(1982); H. C cm der Plas. V. N, Chanuhin and A mm 
Veldhmzen, i. Org. Chem. 48, 1354 (1983). 
H. J.W. mm den Nook, H. C. mm der Plas and A. mm 
Veldhmztn. J. Org. Chem 46, 2134 (1981). 
A. D. Caunotte-Potman and H. C. van der Plas. J. Hetero- 
cycL Chem 18. 123 (1981). 

H. Ham and H. C van der Plas, J. HeterocycL Chem. 19, 1527 
(1982); tee also H. C. van der Plas, "Lectures in Heterocyclic 
Chemistry", voL VI, S 1 - S 23 (1982), Hetero Corporation, 
Tampa, Florida. USA, eds. R. M Castle and TK Kappe. 
M. Woiniak. H C. van der Plas and A. mm Veldkuizen, J. 
HeterocycL Chem 20, 9 (1983). 

For an extensive review dealing with the reactivity of naphthy- 
ridincs towards nitrogen-containing nucleophiks, see H.C 
van der Plas. M. Wozniak and H. J. W. van den Hook, Adv. 
HeterocycL Chem 33, 95 (1984X 



TaMe 1 H NMR data of the ring hydrogens of some J-nitro-iJ*aphthyridines (1) and their a-adduct* with ammonia. 



Compound 


Solvent 


H-2 




H-6 


H-7 


1 H-8 


3-nitro-l.5-naphthyridine (la) 


DMSO 


9.68 


9.17 


9.20 


8.02 


863 


4.amino-3-nitro- 1 .4-d ihydro- 1,5-naphthyridine (2a ) 


NHj 


8.4! 


5.36 


8.25 


7.27 


7.35 




66 


1.27 


3.81 


0.95 


0.75 


1.08 


2-ethoxy-3-mtro-l.5-naphthyridine (lb) 


CDClj 




8.65 


8.82 


7.58 


8.10 


4-ami noO-ethoayO-nitro- 1 ,4^iihydro- 1 ,5-napht hyridine (2b) 


NHj 




5.42 


8.18 


7.26 


7.40 




A£ 




3.23 


0.64 


0.32 


0.70 


2<hloro-3-nitro-l .5-ruphthyridine ( 1c) 


CDOj 




8.83 


9.09 


7.78 


8.39 


4.amino.2<hloro-3-nitro-l,^dihydro- 1,5-naphthyridine (2c) 


NHj 




5.37 


8.28 


7.30 


7.52 








3.46 


0.81 


0.48 


0.87 


2«amino-3-nitro- 1 .5-naphthyridinc ( 14) 


DMSO 




8.88 


8.71 


7.66 


7.93 


2.4-diamino-3-niiro-1.4-dihydro-l.5-naphthyridine (24) 


NHj 




5.31 


7.98 


7.15 


7.15 




Ad 




3.57 


0.73 


0.31 


0.78 


3-nitro- 1 .5.fiaphthyridin-2[ 1 tt]-onc ( 1c) 


DMSO 




8.00 


8.23 


7.29 


7.47 


4-aminoO.nitro- 1 .-Wihydro- 1 .5-naphthyridin-2[ t ]-onc (2*r 


NHj 




5.45 


8.15 


7.31 


7.31 




A6 




2.55 


0.08 


0.02 


0.16 



Mixture of adduct and Marling material. 



Additional evidence thai add Mum has taken place at C«J 
and n*H at C-2 was provided h> the Ml NMR spectrum of 

2- dcutcrio-.Unitro-l.5-napthyridinc in liquid ammonia, 
which thowed the signal of the C-4 hydrogen at 5..V> pom. 
The uptleld shifts Vi observed for the compounds (la-Id) 
lie between .1.23 and .VH| ppm and arc in the same range as 
those found for Vmtro-l.n-naphthyridincs and 3-nitro- 
•I.K.naphlhyridines{^o 3.5 4.4) |T . For the 1.5-naphlhyri- 
dine Ic. Ao Ls somewhat lower (2.55). which may be due to 
the Tact that the C-* amino adouct 2e is (partly) deproto- 
nated. Introduction of electron-attracting or electron- 
-donating suhstitucnts at position 2 does not change the 
position of addition of ammonia. In all compounds, the 
addition at C-4 is strongly promoted and can be ratio* 
nalisod using the same arguments as those advanced to 
explain the exclusive C-4 addition in the 3-nitro-l,6- and 

3- nitro- 1, 8-naphthyridine 17 . If position 4 is occupied no 
addition takes place: 4-amino~ 3-nitro- 1.5-naphthyTtdine - 
in contrast to Id * does not undergo addition. 
Addition of potassium permanganate to the solution of 2a 
in liquid ammonia gave 4-amino- 3-nitro- 1, 5-naphthyri- 
dine (3a, 74";). The structure assignment of 3a was based 
on microanalytical data and comparison of the infrared 
spectrum with that of an authentic specimen prepared by 
aminolysis of 4-chloro-3-nitro-1.5-naphthyridine. Using 
a similar procedure, the 3-nitro-I,5-naphthyridines (Ib-le) 
were converted into the 4-amino-3-nitro-2-X-l,5-napn- 
thyridines (3b-3e) (X - OC,H 9 , 70%; X - a 32%; 
X - NHj, 33%; X ■ OH, 51%). The 4-amino-2-etfaoxy- 
-3-nitro- 1 .5-naphthyridine (3b) was also p re p ar ed by 
reacting the 4-amino-2-chloro compound 3c with sodium 
ethoxide. 2.4- Diamino- 3-nitro- 1 t 5-iwphthyridine (3d) was 
also independently synthesized by aminolysis of 3c 

We observed that the yields were higher when the reactions 
were carried out in a large volume of liquid ammonia (see 
Exp.). When the amount of liquid ammonia was diminish- 
ed the yields dropped sharply. In contrast to 3-nitro- 1,6- 
and 3-mtro-l v 8-naphthyridin-2[I^]-one v amination of le 
using LAP appeared to be successful The reason for this is 
probably that, due to the large volume of liquid ammonia 
used more C-4 adduct 2e is present in the solution. 

Preparation of starting materials 

The compounds la, lb, Id le were aD prepared using 
standard procedures. The preparation of Ic, according to 
patent literature 9 , gave rise to difficulties; the use of 
phosphorus pentachloride and phosphoryl chloride, as 
prescribed gave not only the required lc, but also 2,3- 
-dichlororl. 5-naphthyridine, as evidenced by the ! H NMR 
spectrum of the mixture (ratio 2/3). Separation proved 
difficult and could only be achieved by means of TLC 
However, on using only phosphoryl chloride as reagent 
and on extending the duration of the reaction from 2£ h to 
15 h. lc could be obtained in 60% yield. 



Experimental 

Measurement* of *H NMR spectra, !R and mass spectra weir 
carried out in the same manner as described for 3-nitro derivative 
of 1.6- and 1,8-naphthyridine' \ Melting points are uncorrected 

I. Synthesis of starring material ami reference compmmdx 

The following compounds were prepared according to the 
methods reported in the literature: 3-nitro- 1. 5-naphthyridine 10 . 
2-ethoxy-3-nitro-l. 5-naphthyridine 1 '. 4-chloro-3-nitro-l.5-naph- 
thyridine' 0 and 3-nitro-l.5-naphthyridin-2[l/f> 



2'Chtor»-3.rtitrt>*IJ-naphthyri(twe ( lc) 
A mixture of 3-nitro-l.5-naphthyridin-2[l H]-one fie) (0.8 g. 3.8 
m moles) and JO ml of phosphoryl chloride was rcfluxed for 15 h. 
Excess of the reagent was distilled off and the residue wax poured 
onto ai. 50 g of ice and neutralized with aqueous ammonia. The 



preeipuaie wa» filtered .sIT. washed with * atC r. dm' jnd eti ractcd* 
three times with 3» ml of hmlin* heptane. Con fttned heptane 
Mdutiom |M» ml) were hmled with charcoal, filtered, cimcen- 
t rated to about MI) ml and cimlcd (refrigerator) •»> vickl *l?2 g 
iwrj of light-yellow ptatcv m.p 2U* 2lirc i%uhl.i ■ Lii.*" 
20rCl C a ,ll 4 CIN l 0j cafcd.: C4.VH4. || |.9:. N 2IMM; found 
C45.4JI. H I 85, N I9.H3. »|| NMR (OKI,): o9.fl» laU 
X.M.I K H-t); H\J« iddJM); 7. 7X (dd. H-7); V, . 4.5. A« 2.0; 
• J* % H.5 Hz, MS m e (relative intensity. \). 21 1. 2IW 1 1 5. 45. M ' 1; 
In5. 163 133, IW): M*-NO s ). 

Reaction aj r J*Hrt*IJ<«apklkrndu+2fiHj«M* |lt| with 
pmnphorus pentachhmae ami ph*uph*>rri ckforuk 
A mixture of 3-nitro-I.5-naphthyndin-2[l/7}-onc (2.2 g. 11.5 
mmolea) and 3 g of phosphorus pentachloride in 2J g of phos- 
phoryl chloride was heated m a flask (stoppered and having a tube 
containing anhydrous calcium chloride) at I35*C for 21 h. The 
mixture was poured onto cu. 100 g of ice and neutralized with 
aqueous ammonia solution. The solid was filtered oft washed 
with water, dried and extracted with heptane in a Soxhlcti ap- 
paratus for 10 h. Heptane solution 1400 ml) was boiled with 
charcoal filtered and cooled to give 0.75 g of the Ught-vcllow 
crystalline product m.r. I70-200°C The 'H NMR (CDCI,) and 
mass spectrum of this product unequivocally showed a to be a 
mixture of 2<hloro-3-nitro-l>oaphthyridinc tie) and 2..V 
dichk>ro-1.5-naphthyridine (ratio 2/3). A part of the product 
(0.15 g) was dissolved in a small amount of chloroform and the 
solution was applied to two plates (10 x 10 cm) covered with a 
2 mm layer of silica gel PF m (original Merck plates). The chro- 
matograms were developed twice using a mixture of hexane/ethyl " 
ether (2/1) as eluenL Two bands were obtained showing UV 
absorbanee; both were extracted with chloroform. After evapora- 
tion of the solvent from the extract of the first band (lower R<\ 
the residue was crystallized from hexane to give 2-chloro-3-nitro- 
- 1. 5-naphthyridine (30 mg). light-yellow plates, m.p. 208-2 10° C 
The compound was identified by comparison of its properties 
(m.p„ !R spectrum) with those of an authentic specimen (aide 
supra). The residue from the extract of the band with the higher 
R, was also crystallized from hexane yielding 2.3-dichloro- 1 ,5- 
-naphthyridine (36 mg), white needles. m.p. I93-I95*C (subLX 
C t H 4 Q 2 N 2 cafcd.: C 48.25, H2.01. N 14.06; found: C 47.88, 
H 1.95. N 14.35. »H NMR (CDC1,): 5 8.97 (dd, H-6); 8.50 (*, 
H-S); 8.27 (dd. H4); 7.63 (dd, H-7); J„ 4.5; /. , 2.0; J, , 8 J Hz. 
MS m/e (relative intensity, %): 202, 200, 198 (6. 35, 55; M*); 
165, 163 (33. 100; M*-CIX 

4- A mino-3~nitro~ I J-naphthyridine (3a) 

The compound was obtained by healing 4-chloro-3-nitro-l,5- 
•naphthyridine (0.15 g) with ethanolic ammonia solution (50 rel) 
in an autoclave at II0°C for 4 h u ; yield 75%. yellow needles, 
m.p. 228-229°C (from DMF/H,OX 

2-Amino-3-nitro* ! J -naphthyridine 

A mixture of 2-chloro-3*nitro- 1 , 5-naphthyridine (0.1 g, 0.47 
mmole) and 5 ml of ethanol saturated at 0°C with gaseous am- 
monia was heated in a seated tube at I I0°C for 4 h. After cooling 
the solvent, excess ammonia was evaporated and 10 ml or water 
were added to the residue. The red crystalline precipitate was fil- 
tered off. washed with water and crystallized from ethanol 
yielding 67 mg (74 •;) of red plates, m.p. 254-255*C ( > 243*C the 
compound partially decomposes). C t H,N 4 0 2 calcd.: C 50.5Z H 
3.18: round: C50.I6, H 3.43. MS m/r (relative intensity), %): 
190 (100; M*); 144 (66; M*-NO,); 117 (42; [(M-NO a )- 
-HCN)] : 90 (15; [(M-NO,)-2HCN)]. 

2- Deutero-J-nitro- 1 J-naphthyridint 

A mixture or 3-nitro- 1. 5-naphthyridine (100 mg) and 3 ml of 
deutcratod water was heated m a sealed tube at I80»C for 5 h. 
After cooling, the precipitate was filtered ofT and dried. Yield 
90 mg. m.p. I83-IH4°C *N NMR spectroscopy showed that 
position 2 was cu. 90 \ dcuterated. 



* I JlF and 0 cim Gcr ** L 700 S6 -- c «««- Abstr. 35, 
7422* (1941). 

A. Athtrt and W. L F. Armareuo. J. Chcm. Soc 4237 (1963). 

ft. J. W. ran den Haak and H. C. ran tier «<u, RccL Trav. 

Chim. Pays-Bas 99. 83 (1980). 
12 E. P. Hart. J. Chcm. Soc 212 (l«>56>. 
M ; l i LI f '"- W * Zc<zyty Nauko *»-* Pracc Chcm .'27. 33 
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II Utttmtium €$t t-flifr**./ *.mtphlh%rt,hm'% itrm,tat ptmedurr 

I'.i a MtluiKwi «W i he appropriate l-nitro.|.Vnaphlh>ridine lO.'W 
0 - |C) m Wl 2511 ml .»f ligiml jmmnnu, an c\ccm iif piHauium 
permanganate Ml.2 : %\ »a» added m portion* and the nurture 
Mirred for an additional 15 mm. Ammonia wa» evaporated ofT 
ami to the residue obtained <•> MX) ml of water wa» added. The 
mixture wa> Ihcn continually extracted with chloroform for 
15 h. The crude residue remaining after evaporation of chlonv 
form wa> crystallised from I he appropriate Milveni nee below*. 

4.Attum*-S~muii*l .S^tuphth vndtrte (3t J 

Amtnation of J-nitro- 1.5-naphthyridine 10.2 g). using the general 
procedure described above, provided a residue, which, after 
crystallisation from DMKH.Ojl.l). gave 0.16 g 1 74" J of 3a, 
m.p. 22H 229°C being identical MR spectroscopy) with the 
specimen obtained by amination of 4<hJorc~3-nitro-1.5-aaph- 
thyridine u . 

4~Amwo-2-ethitx\>J-mtro~t J-naphthyridint (3b) 
Method A. 2-Ethovv*3-nitro-l.5.naphthyridine (0.08 g, 0.36 
mmole). dissolved in 150 ml of liquid ammonia, was treited with 
1.5 g of potassium permanganate using the general procedure de- 
scribed above. The crude product was crystallized from heptane 
to give 60 ma (70\) of yellow needles, m.p. IJ7-I3TC 
C|oH lo N A 0, cakd.: C 51.28. H 4.30, N 23.93; found: C50.M, 
H4.29. N 23.81. *H NMR (CDO,): 6 8.60 (dd. H-6); 7.93 
(dd. H«8); 7.33 (dd. H-7) : 4.61 (q, CH,); 1.46 (tr. CH,): «l 7J2- 
7.45 (broad s; NH,). This signal b partially overlapped by the H-7 
signaL J„ 4.2; 7.., 1.8: A t 8.5: 7(CH,-CH,) 7.0 Hi MS m/e 
(relative intensity. %): 234 ( 21; NT); 206 (42; M*-C,H 4 ). IR 
(cm' 1 ): 3425. 3295 (NH stretching): 1650 (NH bending), 1530 
[vJNO,)] l340[v,(NO,)]. 

Method B. To a solution of 35 mg (1.54 mgat) of sodium m 
10 ml of absolute ethanol was added 4-amino-2-chlorc~3-nitro- 
•1.6-naphihyridine (3c) (20 mg. 0.09 mmole) and the mixture 
stirred at room temperature for 6 h. Toe solution was left over- 
night and then neutralized with 10% aqueous solution of hydro- 
chloric acid. Ethanol was evaporated oft. 10 ml of water was 
added to the residue and the mixture was then alkalized using an 
aqueous solution of ammonia. The solid was filtered oft. washed 
with water and dried. Extraction of the solid with hot heptane 
gave a solution from which 8 mg (32 yj of yellow needles crystal- 
lized. The product was identical (m.p. IR spectrum) to that 
obtained using method A. The product insoluble m the hot 
heptane, was crystallized from water to yield 5 mg (27 %) of light- 
-yellow needles whose properties proved to be identical (m.p., IR 
spectrum) with those of 4-aminoO-nttro*1.5-naphthyridine- 
-2[ 1/7] -one (3e). 



*' Iwww.VWwn*- l~mtr»».f. <-mupkthrrtdu*> I.Vl 
:-rhl«*ri»-l-mtri».|.<.<Mnflihvridific Ml I g. n 4? mmoicj m 2SI ml 
•it liquid ammonia »*» treated with 2.0 g <tf~ K.VnO. ovn* the 
procedure docrihcd ahn%e. The crude product ma> crv%tallimJ 
fr.im toluene yielding U mg l.12 - J *4 ydUm need lex m.p. 252 
Zyrt l\lUa.SJ} : calcd C42.7X. II 2.24. N 24*4. found 
C 4.1.23. 112.22. N 24.45. 'II NMR (D\IS(W„| o»93 (dd 
IM); K ill fhroad * Nll.|: «-24 (dd. IM); 7«X) tdd. 11-7); J m . 
4.5: a\.« 2.0: A, H.5 Ha MS me (relative intcnMtv. \y. 226. 
224 ( 33. MM; M'|; 194 |24, 72: M * - NO): 1*0. |7K(U 39 
M ' -NO,); IR tern* 1 ): 3435. 328(1. 31X0 (NH stretching): 1650 
(NH bending). 1535 [v„|N0 2 )]; 1335 [v,(NO,)]. 

Diamim*i»mtrt* I J-mtphthytidime (3d ) 
Method ,4. 2*Amino-3-nitro-l.5-ruphthyridinc (0.1 ^ 0.53 
mmole) in 200 ml of liquid ammonia was treated with 2.0 g of 
potassium permanganate using the general procedure described 
above. The product was crystallized from methanol yielding 
35 mg (33 "J of orange needles, m.p. 267-269*C. C.H,N,0 
calcd. : C 46.83. H 3.14, N 34. 14; found. C 46.72. H 3.22. N 34.63. 
«H NMR (DMSO-J,): 6 8.91 (broad s. NH a ); 8.50 (dd. H-6); 
7.85-7.50 (H-7, H-8. NH, group): A. ? 3.8; 1.8 Hz. MS mte 
(relative intensity. %): 205 (100; M'). 188 (8; M -OH); IR 
(cm' 1 ): 3455. 3415. 3290. 3170 (NH stretching): 1620 (NH 
bending): !530[v w (NO 2 )]; 1340 [vjNO,)} 

Method B. A mixture of 4*amtno-2-chloro-3-nitro- 1 .5-naph- 
thyrtdine (3c) (20 mg. 0.09 mmole) and 20 ml of ethanol saturated 
at CTC with gaseous ammonia, was heated m a scaled tube at 
140*C for 4 h. Ammonia and ethanol were evaporated oft on a 
water-bath and to the residue 5 ml of water were added. The solid 
material obtained was filtered oft. washed with water, dried and 
crystallized from methanol to give 12 mg (66* J of a product 
which was identical (m.p.. IR spectrum) with the 2.4-diaraino-3- 
•nitro-Oaaphthyridine (3d) obtained using method A. 

-t-Amino-J-nitro-I J-naffhthvridin~2(H]-on* (3c) 
3-Nitro-l,5-naphthyridin-2[IAf]-6ne (lc) (0.1 g, 0.52 mmole) m 
150 ml of liquid ammonia was treated with 2 g of KMn0 4 using 
the general procedure described above The product was crystal- 
lized from water to give 55 mg (51 %) of light-yellow needles. m.p. 
340-341»C C,H # N 4 0, calcd.: C 46.60. H 2.93, N 27.18; found: 
C 46.36, H 2.90, N 26.88. »H NMR (DMSO-d^): 6 8.53 (d. H-6, 
and s, NH, group); 7.67 (d. H-7 and H-8) (deceptive simplicity). 
MS mle (relative intensity. %): 206 (100; M*); IR (cm" »)r 3405, 
3290 (NH stretching): 1670 (CO stretching); 1630 (NH bending); 
1525 [vJNO,)]; 1320 [v.fNO,)]. 
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Water- and hydroxide-ioir-catalyzed hydrolysis of l-acyl-UAtriazoles b mixed 
aqueous solvents. The effect of substrate hydrophobicity 

Willem karajr, and Jan B. F. N. Engberts 

Department of Organic Chemistry. University of Groninyen. Nijenhorgh 16. 9747 AG Groningen. 

The Netherlands 
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Abstract. The solvent dependence of the enthalpies and entropies of activation for the title 
reactions in water-rich /-BuOH-H 2 0 responds to the hydrophobicity of the substrate. 



The distinct properties of cool liquid water 1 directly 
alTcct or even determine many of the chemical aspects of 
life processes 2 . Characteristic solvation behaviour in 
aqueous solution is also reflected in many mechanistic 



1 The leading reference "Water. A Comprehensive Treatise". 

F. Franks. Ed.. Plenum Press. New York. Vols. I 7. 1*172 l*IH2s 
: W. A. P. Lm-k. fop. C urr. ( hem. 64. 1 13 1 1**76>. 
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